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ON  S.  A.  E.  STANDARDS 

It  is  quite  possible  that  the  saving  from  use  of  S.  A.  E. 
Standards  is  more  than  a  dollar  per  car.  We  can  buy  cheaper 
screws,  taps,  dies,  spark  plugs  and  steels.  In  the  case  of  ball 
bearings,  etc.,  we  can  get  better  delivery. 

David  Fergusson— PIERCE-ARROW. 

There  is  considerable  saving  in  the  use  of  standard  parts,  and 
naturally  we  prefer  to  use  S.  A.  E.  standards,  as  we  consider 
them  more  adapted  to  the  purpose  than  some  of  the  others. 

George  W.  Dunham— CHALMERS. 

Lack  of  proper  standards  has  cost  the  industry  millions  in  the 
past— the  work  of  the  S.  A.  E.  will  save  many  more  millions  in 
the  future — every  first-rate  industry  in  the  world  either  has  been 
or  is  being  standardized. 

Adherence  to  the  standards  of  the  Society  has  saved  our 
own  company  thousands  of  dollars  yearly  in  lowered  material 
costs  and  in  lessened  production  complications. 

H.  E.  Coffin— HUDSC^X. 

There  is  no  doubt  that  S.  A.  E.  standards  result  in  considerable 
saving  in  labor  and  cost. 

J.   G.   Perrin— LOZIER. 
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2  S.  A.  E.  BULLETIN 

S.  A.  E.  standards  are  already  saving  us  in  drafting  work  on 
new  designs.  We  are  heartily  in  favor  of  the  extension  of 
standards  along  general  lines,  and  will  be  glad  to  co-operate  in 
the  furtherance  of  the  work. 

W.  R.  Strickland— PEERLESS. 

We  certainly  favor  standardization  along  sound  lines  to  a 
degree  that  will  not  hamper  the  individuality  of  the  engineer. 
There  is  no  use  discussing  this  point,  however,  as  I  believe  that 
practically  the  entire  Society  is  agreed  on  this  point. 

J.  G.  Vincent— PACKARD. 

We  find  a  great  saving  in  the  time  of  the  designing  engineer, 
the  drafting  department  and  the  purchasing  department  in  using 
S.  A.  E.  standards.  The  use  of  these  standards  reduces  the  cost 
on  the  number  of  parts  which  we  buy  and  makes  possible  much 
better  deliveries. 

W.  G.  Wall— NATIONAL. 

The  recommended  practices  of  the  Society  of  Automobile 
Engineers  have  been  of  incalculable  benefit  to  the  automobile 
industry  at  large. 

A.  L.  Riker— LOCOMOBILE. 

S.  A.  E.  standards  reduce  or  simplify  labor.  The  saving  in 
money  to  my  company  could  undoubtedly  be  estimated. 

H.  B.  Anderson— WINTON. 

The  saving  in  the  factory  is  considerable,  the  work  in  the 
engineering  department  is  safer,  more  rapid  and  less  tedious. 

C.  S.  Crawford — COLE. 

We  use  S.  A.  E.  standards  in  many  cases  and  favor  more 
standards. 

E.  A.  DeWaters— BUICK. 

We  are  in  full  sympathy  with  the  work  of  the  Standards 
Committee  and  believe  it  to  be  very  valuable. 

M.  S.  Young— REGAL. 

We  use  S.  A.  E.  standards,  which  have  reduced  or  simplified 
labor  very  much.  We  favor  more  standards  on  such  parts  as  are 
not  susceptible  to  improvement  in  design. 

W.  E.  Holland— ANDERSON  ELECTRIC. 

We  use  S.  A.  E.  standards  on  all  materials — the  same  reduce 
or  simplify  labor  greatly. 

R.  S.  Fend— WOODS  ELECTRIC. 

The  standards  so  far  adopted  have  helped  us  in  our  pur- 
chasing and  assembling,  and  we  favor  more  standards. 

W.  C.  Fisher— RAUCH  &  LANG. 
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Quite  a  substantial  amount  is  saved  by  the  use  of  S.  A.  E. 
standards. 

R.  P.  Lay— FRANKLIN.  , 

I  believe  that  the  efforts  of  S.  A.  E.  along  standardization  lines 
have  been  extremely  useful  to  the  motor  car  industry  in  general. 

H.  D.  Church— PACKARD. 

S.  A.  E.  standards  have  undoubtedly  been  of  the  greatest 
assistance.  I  favor  more  standards  wherever  the  interests  of 
producer  and  consumer  can  be  harmonized  to  benefit  the  majority. 

B.  B.  Bachman— AUTOCAR. 

S.  A.  E.  standard  truck  wheels  save  us  carrying  about  $1,500 
of  special  wheels,  tires  and  rims  in  stock. 

W.  T.  Norton,  Jr.— SELDEN. 

We  use  S.  A.  E.  standards  very  largely,  and  their  use,  which 
is  extending,  has  reduced  or  simplified  labor.  The  saving  must 
unquestionably  be  large  in  many  cases.  The  value  of  standard- 
ization must  be  accepted  as  a  principle,  as  it  is  usually  difficult  to 
show  saving  in  dollars  and  cents. 

H.  L.  Barton— GENERAL  MOTORS. 

We  use  S.  A.  E.  standards,  which  without  doubt  reduce  or 
simplify  labor. 

A.  C.  Bergmann— MERCER. 

We  have  noticed  with  interest  the  excellent  standards  work 
which  has  been  done,  and  believe  the  industry  has  been  benefited 
immensely.  In  all  cases  in  which  the  future  work  of  the  Society 
may  affect  the  product  or  activity  of  this  company  you  may  count 
upon  our  hearty  co-operation. 
W.  H.  Palmer,  Jr.— ELECTRIC  STORAGE  BATTERY  CO. 

So  far  as  I  am  acquainted  with  the  S.  A.  E.  standards,  they 
have  been  adopted  with  due  reference  to  engineering  outside  of 
the  automobile  field. 

A.  H.  Moore,  Chairman  Standardization  Committee, 

GENERAL  ELECTRIC  COMPANY. 

We  conform  wherever  possible  to  S.  A.  E.  standards,  the  use 
of  which  simplifies  the  automobile  equipment  branch  of  our  busi- 
ness. We  believe  there  is  considerable  field  for  additional  stand- 
ardization. 

H.  P.  Davis,  V.  P.— WESTINGHOUSE. 

Our  saving  since  the  adoption  of  S.  A.  E.  standards  is  roughly 
a  few  thousand  dollars. 

A.  D.  T.  Libby— SPLITDORF. 
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We  have  found  in  the  short  time  the  writer  and  some  of  his 
men  have  been  members  of  the  S.  A.  E.,  a  fund  of  valuable  infor- 
mation in  its  publications. 

G.  Brewer  Griffin,  Manager  Detail  and  Supply  Department. 

WESTINGHOUSE. 

S.  A.  E.  standards  reduce  or  simplify  labor  in  designing  and 
purchasing  of  stock  particularly. 

A.  E.  Berdon— ESTERLINE. 

S.  A.  E.  standards  reduce  and  simplify  labor  in  many  depart- 
ments— the  money  saving  can  be  estimated. 

Geo.  A.  Scoville— DEAN  ELECTRIC. 

The  Society  vs  certainly  far  ahead  of  the  older  and  more  con- 
servative engineering  societies.  The  value  of  standardization  it 
is  impossible  to  overestimate. 

V.  M.  Palmer,  Purchasing  Engineer. 

We  find  S.  A.  E.  standards  a  great  convenience  as  well  as 
saving  in  many  different  ways. 

T.  M.  Custer— A.  O.  SMITH. 

We  use  S.  A.  E.  standards.  They  reduce  and  simplify  labor 
to  a  marked  degree. 

'    C.  A.  Broesel— SIMPLEX. 

The  reduction  in  labor  and  facility  with  which  materials  can 
be  secured  have  saved  thousands  of  dollars  annually  to  our  com- 
pany. 

C.  B.  Whittelsey— HARTFORD  RUBBER  WORKS. 

S.  A.  E.  standards  have  reduced  or  simplified  labor,  much 
smaller  stock  and  fewer  sizes  being  needed  for  solid  tire  whccb, 
fewer  jigs  and  tools.  A  great  deal  less  money  is  invested  in 
stock  and  there  is  a  great  saving  in  tools  at  rolling  mills  and 
rim  plants. 

E.  R.  Hall— GOODYEAR. 

The  work  of  the  Society  has  undoubtedly  profited  the  trade 
in  general  to  a  great  extent. 

H.  H.  Hoffstaedter— POLACK. 

W^e  have  been  benefited  by  the  use  of  S.  A.  E.  standards  in 
connection  with  the  aluminum  alloys. 

W.  P.  King— ALUMINUM  CASTINGS  CO. 

The  hi  formation  embodied  in  the  report  of  the  S.  A.  E.  Sheet 
Metals  Division  should  be  of  great  service  to  the  users  of  our 
product. 

Robert  Skemp— AMERICAN  SHEET  AND  TIN  PLATE. 
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There  is  no  doubt  but  what  some  metals  which  are  being 
used  have  been  reduced  in  price  by  the  makers,  due  to  the  fact 
that  the  standards  as  adopted  by  the  S.  A.  E.  have  thrown  a 
great  many  specifications  which  were  nearly  identical  into  one 
group,  thereby  enabling  the  maker  to  develop  a  business  of  some 
magnitude  in  some  one  composition,  where  before  he  was  trying 
to  satisfy  e^verybody  and  not  getting  anywhere.  We  believe  that 
a  great  deal  of  good  has  been  accomplished,  but  that  the  speci- 
fications as  they  stand  are  too  multitudinous  and  unnecessarily  so. 
George  F.  Fuller— WYMAN  &  GORDON  CO. 

The  benefit  that  we  directly  see  is  the  avoidance  of  the  neces- 
sity of  producing  steels  to  specifications  which,  while  they  match 
each  other  in  efficiency,  so  nearly  approach  each  other  without 
exactly  coinciding,  that  it  seemed  impossible  for  the  steel  pro- 
ducer to  come  anywhere  near  the  position  of  being  able  to  carry 
any  materials  in  stock  to  supply  the  requirements  of  the  auto- 
mobile trade.  This  situation  has  been  much  improved  since  the 
first  issuance  of  the  specifications. 

W.  P.  Barba— MIDVALE  STEEL  CO. 

Several  grades  of  steel  have  been  popularized  by  S.  A.  E. 
specifications.  High-priced  branded  steel  is  less  used;  prob- 
ably saving  millions  of  dollars ;  and  the  S.  A.  E.  has  been  and  is 
an  important  Tactor. 

Henry  Souther— FERRO. 

Steels  to  S.  A.  E.  standards  can  be  bought  at  probably  15 
per  cent,  lower  prices  than  before  the  specifications  were  adopted. 

E.  L.  French— CRUCIBLE  STEEL. 

Steels,  especially  those  of  alloy  compositions,  are  cheaper  to- 
day than  they  were  five  or  three  years  ago.  I  believe  the  S.  A.  E. 
is  responsible  for  this  in  that  it  has  thrown  much  light  on  the 
subject  of  alloy  steels,  which  has  resulted  in  much  wider  use  and 
correspondingly  decreased  the  cost  by  reason  of  greater  volume. 
F.  W.  Trabold— J.  H.  WILLIAMS  &  CO. 

The  efforts  of  the  S.  A.  E.  have  cut  down  prices  on  tools, 
jigs,  etc.,  in  a  marked  degree. 

Arthur  M.  Laycock— SHELDON  AXLE  CO. 

S.  A.  E.  standards  and  the  data  in  the  S.  A.  E.  book  have 
proven  so  valuable  to  us  from  an  engineering  view  that  we  do  not 
see  how  their  place  could  be  occupied  by  any  other  set  of  data 
now  extant.  We  have  been  able  to  purchase  S.  A.  E.  standard 
material  on  the  open  market  where  otherwise  it  would  have  been 
a  specuJ  proposition.  There  are  innumerable  details  working 
into  automobile  design  capable  of  standardisation. 

F.  G.  Hughes— NEW  DEPARTURE. 
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It  will  be  better  for  all  parties  concerned  to  adopt  something^ 
that  is  regular.  We  will  hold  wherever  possible  to  the  S.  A.  E. 
standard  ij^"  taper,  but  it  looks  as  though  it  could  not  be  abso- 
lutely standard. 

H.  W.  Chapin— BROWN-LIPE. 
It  goes  without  saying  that  in  some  establishments  the  effect 
of  standardization  would  be  more  than  in  others,  but  taken  as 
a  whole,  I  think  it  would  average  at  least  20  per  cent.    (Broaches 
Division  Practice.) 

F.  L.  Eberhardt— GOULD  &  EBERHARDT. 
Our  company  has  decided  to  adopt  on  all  new  work  and  throw 
its  influence  in  favor  of  S.  A.  E.  standard  taper  finish,  including 
dimensions  of  thread  and  key.  There  is  no  reason  in  the  world 
for  having  different  size  threads.  I  believe  the  adoption  of  these 
standards  will  be  of  direct  assistance  all  around. 

H.  W.  Alden— TIMKEN-DETROIT. 
We  shall  certainly  co-operate  in  adhering  to  S.  A.  E.  standards 
for  both  squares  and  tapers,  just  as  far  as  our  customers  will 
permit. 

S.  O.  White— WARNER  GEAR. 
All  Rayfield  carbureter  flanges  conform  to  S.  A.  E.  standard. 
S.  A.  E.  standards  have  saved  us  a  great  deal  of  money  in  pat- 
terns, tools  and  jigs. 

C.  W.  Findeisen— FINDETSEN  &  KROPF. 
We  manufacture  the  S.  A.  E.  flared  tube  unions  and  union 
fittings  and  find  the  call  for  same  is  gradually  increasing. 

J.  J.  Aull— LUNKENHEIMER  COMPANY. 
All  1914  Stromberg  carbureters  of  any  model  will  be  strictly 
in  accordance  with  the  S.  A.  E.  practice  and  any  deviation  from 
this  will  be  special. 

C.  W.  Stiger— STROMBERG. 
We  will  make  it  our  business  to  recommend  and  advocate 
wherever  possible  and  use  ourselves,  at  all  times,  S.  A.  E.  stand- 
ards. 

A.  R.  MOSLER. 
All  Holley  1914  carbureters  will  be  equipped  with  standard 
S.  A.  E.  flanges  aod  other  parts  and  any  deviation  from  this  will 
be  considered  special.  In  the  past  years  oftentimes  it  has  taken 
a  day  to  put  a  new  carbureter  on,  whereas  now  it  is  a  matter  of 
less  than  an  hour. 

G.  M.  Holley— TIOLLEY  BROS.  CO. 
We  believe  that  the  S.  A.  E.  flange  will  be  adopted  as  stand- 
ard.    We  trust  that  the  manufacturers  will  soon  come  to  the 
point  of  asking  for  S.  A.  E.  standard  on  the  fittings.    This  will 
simplifv  matters  very  great  1  v. 

'  George  T.  Briggs— WHEELER  AND  SCHEBLER. 


Digitized  by 


Google 


S.  A.  E.  BULLETIN  7 

The  cost  to  the  consumer  of  standard  gages  is  not  one-third 
what  it  was  under  the  old  system  where  we  were  compelled  to 
make  gages  specially  to  meet  customers'  requirements.  We  make 
a  great  many  gages  and  taps  and  dies  to  S.  A.  E.  standard.  Since 
its  adoption  we  have  been  able  to  manufacture  these  parts  in  large 
quantities,  consequently  selling  them  to  the  trade  at  considerably 
kss  than  special  gages  which  we  were  formerly  called  upon  to 
make.  We  know  of  no  movement  amongst  automobile  manufac- 
turers which  is  proving  of  greater  value  or  is  more  to  be  rec- 
ommended than  the  efforts  to  standardize  wherever  possible. 
Joel  W.  Johnson— PRATT  AND  WHITNEY. 
There  have  been  a  few  instances  of  technical  societies  in  this 
country  issuing  handbooks  or  manuals.  One  example  is  the 
Society  of  Automobile  Engineers  which  has  compiled  a  hand- 
book of  technical  data  of  special  value  in  the  design  of  automo- 
biles and  their  accessories. 

Harold  Pender,  Chairman  Handbook  Sub-Committee, 
AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 
There  is  no  question  that  the  establishment  and  adoption  of 
the  S.  A.  E.  standard  yoke  and  rod  ends  are  a  decided  advance 
and  progress  in  the  way  of  economy.  The  S.  A.  E.  standards 
are  proving  popular  and  to-day  by  far  the  greater  part  of  our 
production  in  this  line  is  S.  A.  E.  As  soon  as  we  can  discontinue 
the  manufacture  and  carrying  stock  of  the  other  lines,  we  will 
begin  to  appreciate  a  saving  which  should  be  estimated  at  at  least 
ID  per  cent. 

F.  C.  Billings— BILLINGS  AND  SPENCER. 
Our  yearly  saving  due  to  the  work  of  the  S.  A.  E.  Standards 
Committee,  from  our  best  estimates,  is  in  the  neighborhood  of 
$5,000,  based  on  a  yearly  output  of  $1,000,000.  We  believe  this 
saving  will  increase  from  time  to  time  as  standardization  becomes 
more  universal. 

Christian  Girl— PERFECTION  SPRING  CO. 
The  adoption  of  the  lock  washer  standards  by  the  S.  A.  E.  has 
effected  many  economies  in  the  making  of  steel.     In  our  own 
case  we  save  probably  one  thousand  dollars  per  year,  but  we  are 
only  one  of  half  a  dozen  steel  manufacturers  making  this  steel. 
H.  A.  Bugie— HELLER  BROS.  CO. 
Of  the  last  24  million  lock  washers  furnished  the  automobile 
trade,  67  per  cent,  were  S.  A.  E.  standard  and  fairly  present  the 
conditions  in  that  line  of  trade  as  far  as  our  orders  are  concerned. 
J.  E.  Wflson— NATIONAL  LOCK  WASHER. 
The  sale  of  S.  A.  E.  screws  and  nuts  to  both  manufacturers 
and  dealers  has  increased  steadily  and  rapidly  since  the  revision 
of  the  A.  L.  A.  M.  standard  by  the  S.  A.  fc. 

E.  H.  Ehrman— CHICAGO  SCREW  CO. 
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The  S.  A.  E.  truck  wheel  standards  have  simplified  design,  in- 
creased production,  decreased  the  number  of  stock  sizes  carried, 
reduced  cost  and  simplified  accounting  and  repairs. 

C.  B.  Hayes— HAYES  WHEEL  CO. 

The  standardization  of  felloe  dimensions  permits  of  saving- 
in  time  and  labor  and  insures  better  complete  wheel  assembly. 
Facilities  for  production  are  much  improved. 

L.  S.  Bowers— SCHWARZ  WHEEL  CO. 

In  my  judgment  the  S.  A.  E.  standard  has  saved  about  8 
per  cent,  on  the  selling  price  of  truck  wheels  over  the  various 
standards  in  existence  before  that  time. 

Russell  Hoopes— HOOPES  BROS.  &  DARLINGTON. 

Great  benefit  has  been  derived  in  motor  truck  tire  steel  equip- 
ment, as  it  allows  not  only  the  wheel-maker  to  reduce  and  sim- 
plify labor,  purchasing  an  amount  of  stock  to  be  carried,  but  also 
in  the  case  of  the  motor  truck  manufacturer. 

H.  F.  Harper— PRUDDEN  &  CO. 

The  S.  A.  E.  standards  encouraged  truck  wheel  manufacturers 
to  equip  with  new  machines  which  can  now  be  used  effectively 
to  produce  more  and  also  more  nearly  perfect  work.  Before  the 
adoption  of  the  standards  each  wheel  had  to  be  made  to  fit  each 
individual  band  and  for  each  make  of  tire  a  different  width  was 
required.  Only  few  manufacturers  were  prepared  to  furnish 
large  sizes;  consequently  there  was  little  competition.  These 
conditions  have  been  changed ;  a  number  of  wheel  manufacturers 
are  now  equipped  and  competition  compels  them  to  pay  close 
attention  to  the  cost  of  production,  competing  with  one  another 
in  price  as  well  as  quality.  Most  wheels  are  now  not  only  cheaper 
but  also  of  far  superior  quality.  I  consider  that  at  least  20  per 
cent,  of  the  reduction  of  price  of  commercial  wheels  is  primarily 
due  to  the  adoption  of  the  S.  A.  E.  standards. 

CHAS.  L.  SCHWARZ. 

We  use  S.  A.  E.  standards  and  are  convinced  that  they  have 
resulted  in  a  saving,  but  we  cannot  make  a  definite  estimate  of 
the  amoimt.     We  believe  that  further  standards  along  certain 
lines  will  result  in  economy  both  to  manufacturer  and  user. 
E.  R.  Whitney— COMMERCIAL  TRUCK  CO.  OF  AMERICA. 

To  a  consulting  engineer  and  designer  the  value  of  the  S.  A. 
E.  standards  is  very  great,  although  I  am  unable  to  estimate  any 
actual  financial  saving  myself.  I  certainly  favor  the  extension  of 
these  standards  in  every  possible  direction. 

A.  J.  Sladc— CONSULTING  ENGINEER. 
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1  am  heartily  in  favor  of  standards  and  appreciate  the  excel- 
lent work  already  done  by  our  Society. 

A.  P.  Brush— CONSULTING  ENGINKER. 

I  always  use  S.  A.  E.  standards  which,  without  doubt,  reduce 
or  simplify  labor.  The  saving  in  money  is  very  difficult  to  even 
estimate,  but  is  large.  More  standards  on  electric  starting  and 
lighting  apparatus  are  badly  needed. 

E.  T.  Birdsall— CONSULTING  ENGINEER. 

The  saving  could  be  estimated  in  the  drafting  department 
principally.  There  is  an  additional  saving  when  purchasing 
goods,  with  the  additional  assurance  that  if  goods  come  in  ac- 
cordance with  the  S.  A.  E.  standards,  they  will  be  O.  K.  From 
the  drafting  standpoint  in  connection  with  designs  of  engines  and 
chassis,  in  about  $10,000  of  drafting,  about  $500  worth  of  time 
would  be  saved.  - 

Jos.  A.  Anglada— CONSULTING  ENGINEER. 

There  has  been  much  saving  to  the  automobile  manufacturer, 
manufacturers  of  screws  and  bolts  and  also  tap  manufacturers  as 
a  result  of  standardizing  bolts  and  screws.  At  the  present  time 
practically  all  of  the  automobile  manufacturers  have  adopted 
S.  A.  E.  standard.  We  carry  a  stock  of  screw  cutting  tools  on 
hand  covering  the  full  range  of  the  S.  A.  E.  standard  and  are 
enabled,  because  of  the  large  consumption,  to  manufacture  these 
in  large  quantities  and  consequently  sell  them  at  better  prices 
than  heretofore. 

F.  G.  Eaches,  Manager  Small  Tool  Department. 

PRATT  AND  WHITNEY. 

The  S.  A.  E.  is  in  some  ways  a  unique  organization,  but  it  is 
not  merely  an  organisation — it  is  a  working  agency  of  high  effi- 
ciency. Every  day  the  work  of  this  Society  leaves  its  mark  on 
the  American  automobile  industry.  The  problems  that  this  body 
has  had  to  solve  were  much  the  same  problems,  diverse  and  com- 
plex, that  faced  the  railroads  and  their  allied  industries  in  their 
days  of  rapid  growth.  The  automobile  business  brought  with  it 
abnost  innumerable  engineering,  manufacturing  and  industrial 
questions  that  demanded  and  still  demand  quick  and  skilful  con- 
sideration. 

MACHINERY,  April,  1914. 

Representatives  of  the  Institution  have  been  appointed  to  at- 
tend the  meetings  of  the  British  Engineering  Standards  Commit- 
tee, and  the  first  of  these  meetings  has  taken  place,  and  it  is  hoped 
that  some  good  work  will  be  done  by  our  own  sub-committee  with 
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Standardization,  as  we  are  anxious  not  to  fall  behind  the  American 
society,  who  have  already  done  a  great  deal  in  carrying  out  this 
most  important  and  useful  work. 
Presidential  address  of  T.  B.  Browne,  INSTITUTION  OF 

AUTOMOBILE  ENGINEERS,  of  England,  October,  1912. 

The  (British)  Engineering  Standards  Committee  has  now 
seriously  taken  up  the  question  of  standardization  of  various  parts 
of  the  automobile.  Nine  sub-committees  have  been  definitely 
elected  on  which  are  representatives  of  the  Institution  of  Auto- 
mobile Engineers  and  the  Society  of  Motor  Manufacturers  and 
Traders  and  other  bodies  interested. 

AUTOCAR,  March  21,  1914. 

COMPARATIVE  PRICES  OF  S.  A.  E.  STANDARD  AND 
NON-STANDARD  PARTS. 

With  a  view  to  ascertaining  in  a  general  way  the  difference  in 
price  of  S.  A.  E.  standard  and  non-standard  parts,  a  member  of 
the  Society  secured  recently  comparative  prices  on  rod  and  yoke 
ends  and  lock  washers. 

As  showing  the  advantage  of  using  standard  forgings  ma- 
chined to  standard  dimensions,  it  was  stated  to  be  quite  true 
that  the  user  of  small  quantities  pays  an  excessive  price  for  either 
special  forgings  or  standard  forgings  machined  specially. 

As  showing  the  relative  additional  cost  on  special  work,  quo- 
tations were  made  on  two  parts  as  follows : 

1,000  Number  X  Standard  at  $ro.8o  C,  machined. 

1,000  Number  X  Special  at  $12.80  C,  machined 

Plus  cost  of  forging  dies,  $40,  and  tools,  $7.50. 

10,000  Number  X  Standard  at  $9.75  C,  machined. 

10,000  Number  X  Special  at  $il7S  C,  machined 

Plus  cost  of  forging  dies,  $40,  and  tools,  $7.50. 

1,000  Number  Y  Standard  at  $8.90  C,  machined. 

r,ooo  Number  Y  Special  at  $9.30  C,  machined 

Plus  cost  of  forging  dies,  $38,  and  tools,  $7.50. 

10,000  Number  Y  Standard  at  $7.75  C,  machined. 

ro,ooo  Number  Y  Special  at  $8.25  C,  machined 

Plus  cost  of  forging  dies,  $38,  and  tools,  $7.50. 

On  quantity  of  25,000  special  forgings  the  die  and  tool  cost 
would  be  eliminated  and  the  special  forgings  produced  at  ap- 
proximately the  same  price  as  the  standard. 

On  heavy  and  light  lock  washers  prices  were  procured  in 
comparison  with  prices  on  three  different  special  lock  washers 
having  the  same  relative  diameter,  but  the  other  dimensions 
varied.  The  lock  washers  upon  which  prices  were  secured  were 
for  use  with  bolts  of  a  diameter  ranging  from  3/16  inch  to  ?4 


Digitized  by 


Google 


S.  A.  E.  BULLETIN  ii 

inch.  On  eighteen  of  these  special  washers  the  prices  quoted 
were  from  4  per  cent,  to  over  loo  per  cent,  higher  than  on  those 
of  S.  A.  E.  standard,  while  on  only  five  the  prices  were  from  2 
per  cent,  to  21  per  cent,  lower.  In  these  latter  cases,  however, 
the  washers  were  of  smaller  stock  than  those  of  S.  A.  E.  stand- 
ard. 

In  the  back  of  this  Bulletin  there  appears  a  blank  which  mann- 
facturers  who  are  producing  articles  in  conformity  with  S.  A.  E. 
standards  and  recommended  practices  are  requested  to  fill  out  and 
send  to  the  S.  A.  E,  office.  Frequent  inquiries  are  received  as  to 
where  such  articles  can  be  secured  and  it  is  the  desire  to  have 
the  file  record  in  the  Society  office  as  to  sources  of  supply  as 
complete  as  possible.  A  prominent  automobile  engineer  stated 
recently  that  more  parts  made  in  accordance  with  S.  A,  E.  stand- 
ards would  be  used  by  his  company  if  more  reliable  sources  of 
supply  were  available. 
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STANDARDS  COMMITTEE  MEETING 

Held  at  the  S^^iety  Rooms.  New  York,  April  7,  8  and  9,  1914 
STEEL  SPECIFICATIONS 

The  meeting  was  called  to  order  by  Chairman  Souther. 

Chairman  Souther: — Some  definite  progress  has  been  made  by  the 
Iron  and  Steel  division.     Mr.  Zimmerschied  will  present  its  report. 

K.  W.  Zimmerschied: — The  report  is  practically  to  the  effect  that  the 
Iron  and  Steel  Division  recommends  the  continuance  of  forty-two  steels. 
At  the  meeting  of  the  Division  held  before  the  meeting  today  the  commit- 
tee went  through  the  list  of  steels  which  had  grown  too  large  entirely.  A 
great  -many  not  exactly  duplicates  but  overlaps,  and  also  a  lot  used  in 
small  quantity  we  eliminated,  getting  the  specifications  down  to  a  practical 
basis  and  including  all  the  steels  anybody  can  ever  have  any  need  for. 

The  next  important  action  was  the.  drawing  up  of  forms  for  the  collec- 
tion of  additional  and  more  concordant  data  on  the  physical  properties 
of  these  steels  when  heat  treated  according  to  the  S.  A.  E.  recommended 
practice.  We  hope  that  before  the  June  meeting  of  the  Society  we  will 
have  collected  at  least  enough  data  to  get  two  or  three  or  possibly  more 
steels  presented  in  good  concordant  form.  We  are  going  to  make  an 
effort  to  give  a  little  better  list  of  properties  this  summer  than  we  did 
last  summer. 

Running  through  the  specific  recommendations,  the  first  is  to  omit 
the  dash  from  the  specification  numbers — that  is,  instead  of  10 — 10,  to  use 
loio,  because  the  dash  has  resulted  in  confusion  in  the  minds  of  a  good 
many  people  who  were  used  to  specifying  .10 — .20  carbon,  for  example. 
The  last  two,  in  some  cases  three,  figures  of  the  specification  numbers 
indicate  the  carbon  content  as  heretofore. 

In  the  carbon  steels  we  eliminated  four  grades  and  substituted  three 
grades  for  those  four,  which  represents  a  little  better  lineup  with  commer- 
cial practice.  The  phosphorus  and  sulphur  limit  we  raised  in  line  with 
ordinary  commercial  practice  at  the  present  time,  to  .045  and  .05  per  cent, 
respectively,  except  in  the  case  of  steel  1095.  Manganese  in  one  case,  that 
is,  the  case-hardening  grade,  was  lowered  from  .80  to  .60  maximum, 

Three  nickel  steels  were  eliminated.  The  maximum  sulphur  content 
we  allowed  to  go  to  .045  in  that  grade. 

In  nickel  chromium  steels  thirteen  were  eliminated  and  three  new- 
ones  put  in.  These  three  represent  a  late  development  in  the  business, 
which  is  gaining  strong  enough  foothold  to  earn  recognition  from  the 
S.  A.  K 

The  chromium  low  limit  in  steels  3120  and  3125,  3030,  3135  and  3140  was 
raised  to  .45.  It  used  to  be  .30  to  .75.  The  series  low  in  chromium  con- 
tent, from  .15  to  .45,  we  left  out.  A  footnote  will  be  given  to  indicate  that 
that  grade  is  available,  although  not  appearing  among  the  specifications. 

The  nickel  chromium  vanadium  steels  are  wiped  out  entirely,  as  there 
does  not  seem  to  be  any  use  for  them. 
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In  the  chrotnium  steels  three  new  specifications  were  inserted. 

One  chromiam  vanadium  steel  was  stricken  out^making  the  total 
given  before  of  forty-two  steels  recommended  for  retention,  and  forty- 
one  of  those  formerly  recommended  and  accepted,  for  elimination  from 
our  specifications. 

Chairman  Southeh:— You  have  heard  the  report  of  the  work  of  the 
iron  and  Steel  Division.  You  may  wonder  why  we  have  gone  further 
into  the  subject.  There  has  been  an  urgent  request  from  the  membership 
every  time  we  have  reported  to  the  Society  for  some  clear  statement  as 
to  the  physical  characteristics  of  steels  in  connection  with  which  the 
chemical  characteristics  have  been  given.  In  taking  that  up  we  naturally 
fell  into  the  discussion  of  the  number  of  steels  necessary  to  be  specified. 
There  is  an  enormous  number  and  we  began  to  scan  them,  and  In  the 
light  of  the  last  few  years'  experience  discovered  that  many  of  them  are 
what  might  be  called  commercially  obsolete ;  always  obtainable,  but  not 
worth  setting  up  as  recommended  practice. 

The  physical  specifications  involved  a  considerable  discussion. 
Through  the  efforts- of  Mr.  Zimmerschied  forms  for  the  collection  of  data, 
which  seem  excellent,  have  been  prepared.  They  seem  to  solve  the  prob- 
lem in  a  way  that  I  feared  it  would  never  be  solved. 

S1LICX>- MANGANESE     SPRING     STEEL 

W.  M.  Xewkirk  : — I  notice  one  specification  given  for  silico-manganese 
steel,  the  last  one,  9250.  Silicon  is  given  there  as  1.50  to  2.00,  whereas,  as 
I  understand,  the  desired  silicon  is  2.00  rather  than  1.75.  Two  per  cent, 
is  the  analysis  we  try  to  get. 

H.  J.  Stagc,  Jr  : — I  tliink  the  point  a  good  one,  Mr.  Giairman. 

K.  W.  Zimmerschied: — Two  types  of  steel  are  being  offered.  One 
manufacturer  adheres  pretty  closely  to  the  specifications  that  we  have 
there;  anothet  stipulates  2  to  2V2  per  cent,  silicon,  about  the  same  carbon. 

W.  M.  Newkirk: — I  was  not  sure  whether  this  specification  was  in- 
tended for  leaf  springs  or  some  other  class  of  work.  But  it  being  the 
only  silico-manganese  steel  specification  given  in  the  report  I  made  that 
point. 

Chairman  Souther: — The  specification  was  discussed,  Mr.  Newkirk,  at 
considerable  length  with  the  steel-makers.  Some  of  the  consumers  pres- 
ent felt  that  it  covered  the  large  volume.  If  we  are  wrong,  we  want  to 
know.  Is  anybody  else  here  purchasing  silico-manganese  steel  for  motor 
car  springs? 

Thomas  J.  Fay: — We  are  running  about  1.60  on  the  silicon,  holding 
a  good  deal  closer  than  fifty  points.  We  reject  usually  anything  as  low 
as  that  is.  That  looks  like  something  that  the  steel  men  would  like  to 
have  us  standardize. 

Chairman  Souther:— The  limits  there  are  what,  Mr.  Fay? 

Thomas  J.  Fay:— Fifty  points. 
Chairman  Southkr: — That  is  what? 

Thomas  J.   Fay: — 1.50  to  2.00.    You  can  drive  a  twenty-mule   team 
through  that. 
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K.  W.  Zimmerschied: — I  think  this  brings  up  a  question  which  you 
find  in  a  lot  of  these  specifications.  The  limits  are  wider  than  any  one 
purchaser  of  steel  will  ask  for.  We  have  tried  to  cover  a  lot  of  classes 
in  the  entire  specification,  rather  than  limit  the  specification  to  fifteen  or 
twenty  points  to  each  separate  scale. 

Thomas  J.  Fay: — ^Therc  is  one  thing  that  with  these  specifications  it 
is  easier  to  do,  that  is,  to  put  a  high  price  on  a  low  standard.  If  a  steel 
man  can  say  it  is  an  S.  A.  £.  standard,  that  establishes  the  quality,  and 
he  will  put  on  a  high  price ;  because  goods  of  the  quality  of  specifications 
always  cost  more  than  the  run  of  the  mill 

W.  M.  Newkirk  : — I  would  not  put  it  quite  as  broadly  as  that, 
although,  as  Mr.  Fay  says,  if  you  wanted  to  get  something  with  a  little 
closer  limit,  the  steel  man  would  say  "That  is  not  standard  and  we  will 
have  to  charge  you  for  that." 

Chairman  Souther: — Well,  that  has  come  up  a  great  many  times  in 
discussion.  We  find  by  experience  that  one  concern  will  specify  five 
points,  and  another  ten  points  either  side.  It  seems  to  be  whatever  they 
can  get  along  with  or  at  least  what  they  think  they  can  get  along  with. 
It  would  be  very  interesting  to  hear,  I  am  sure,  from  one  of  the  silico- 
manganese  steel  manufacturers  what  limits  of  silicon  are  reasonable  from 
a  manufacturing  standpoint.    I  ihink  that  question  has  not  come  up.* 

H.  J.  Stagg,  Jr.: — We  can  hold  our  product  within  ten  points  plus  or 
minus  in  silicon. 

Chairman  Souther: — In  the  neighborhood  of  1.75,  for  example? 

H.  J.  Stagg,  Jr.  : — Or  2.    Our  practice  is  2. 

J.  H.  Parker: — Two  per  cent,  is  probably  nearer  right  for  silicon 
than  1.75. 

Chairman  Souther: — How  close  would  you  care  to  work  commer- 
cially ? 

J.  H.  Parker  : — We  ought  to  have  twenty  points  plus  or  minus. 

Chairman  Souther: — That  is  forty,  total? 

J.  H.  Parker: — Yes,  on  a  two  per  cent,  silicon. 

C.  F.  W.  Rys: — We  do  not  manufacture  this  high  silicon-manganese 
steel.  Of  course,  the  range  depends  altogether  on  the  process  by  which  it 
is  manufactured.  I  would  say  that  if  you  manufacture  more  than  ten 
tons  in  one  heat,  a  range  of  twenty  points  is  not  too  much. 

W.  M.  Newkirk: — So  far  as  I  know  the  steel  that  we  have  used  has 
always  been  to  a  closer  limit  than  twenty  points  plus  or  minus  silicon.  I 
am  not  quite  prepared  to  say  what  it  would  be  if  we  got  outside  of  it. 
I  would  be  a  little  afraid  of  it. 

J.  G.  Utz  : — I  would  rather  see  less  than  forty  for  the  limit.  I  would 
rather  stay  down  to  the  low  figure,  under  1.75.  I  think  these  specifications 
are  intended  to  give  a  general  idea  rather  than  to  cover  any  specific  case. 
Manufacturers  as  a  rule  do  not  find  it  hard  to  meet  special  cases  when  it 
is  desired. 

K.  W.  ZiMMERSC hied:— Suppose  we  do  make  a  specification  of  2  to 
2.20  or  1,90  to  2.20.     Then  Mr.  Utz  will  come  along  and  want  1.60  to  1.90 
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and  the  steel- maker  would  say  "That  is  not  a  standard  steel  and  we  will 
have  to  charge  you  extra  for  it" 

J.  G.  Utz: — I  take  it  that  this  steel  is  meant  for  a  spring  steel? 

K.  \\\  ZiMMERScHiEo: — Yes. 

W.  M.  Xewkirk: — If  you  have  to  stop  and  specify  in  each  case  just 
what  you  want,  the  fact  that  a  specification  may  be  recommended  as  a 
standard  does  not  help  much. 

Thomas  J.  Fay  : — We  reject  above  .60  manganese  and  above  1.75  sili- 
con. Now  particularly  with  these  high  metalloids — ^as  a  matter  of  fact, 
our  metalloids  are  not  nearly  half  the  amount  specified  here — I  go  back 
to  my  original  statement.  I  do  not  see  any  use  of  specifying  steel  so 
loosely  as  that  It  would  simply  induce  a  high  mark  without  an  adequate 
return  on  the  specification.  They  will  say  it  is  a  specification  steel  and 
charge  for  it,  whereas,  as  a  matter  of  fact,  it  is  not  a  specification  steel. 
It  is  a  perfectly  loosely  drawn  specification,  which  does  not  amount  to  any- 
thing, which  would  have  to  be  revised  before  you  could  specify  anything. 
No  man  living  on  the  production  side  would  dare  use  steel  within  this 
specification,  would  even  think  of  it 

Chairman  Souther: — Are  there  any  further  remarks? 

K.  W.  Zimmerschied: — It  seems  to  me  that  we  will  have  to  have  two 
specifications  in  this  class  of  steel.  What  one  man  says  he  would  not  use 
under  any  conditions,  another  man  wants. 

Thomas  J.  Fay:— If  there  are  two  steels,  I  think  that  it  would  be 
proper  to  specify  them.  Surely  you  do  not  expect  to  split  between  them 
and  specify  neither  one. 

Chairman  Souther: — ^That  attempt  has  not  been  made.  We  tried  to 
find  out  the  large  volume,  and  it  seemed  to  come  within  the  limits 
specified. 

Thomas  J.  Fay  : — I  think  that  cannot  be  shown. 

Chairman  Souther:— I  would  not  undertake  to  say.  We  have  only 
the  statements  of  consumers  and  producers  present  to  judge  from.  If 
there  is  a  desire  for  two  grades  of  silicon-manganese  spring  steel,  or  three, 
there  is  no  reason  why  they  should  not  be  specified,  the  same  as  for 
nickel  chromium  or  some  other  quality. 

J.  G.  Utz  : — We  could  not  afford  to  buy  steel  within  that  specification 
and  use  it,  and  we  probably  produce  a  greater  tonnage  of  silico-manganese 
steel  springs  than  anybody  else  in  the  country. 

Chairman  Souther: — How  would  you  write  a  specification  for  spring 
steel  ? 

J.  G.  Utz: — I  would  say  that  the  limits  of  carbon  are  not  too  wide. 
I  would  rather  see  the  carbon  from  .50  to  .60. 

Chairman  Souther:— Rather  than  .45  to  .55? 

J.  G.  Utz  :— Yes. 

CfiAiEMAN  Souther:— And  silicon? 

J.  G.  Utz:— 1.5s  to  1.75. 

Chairman   Souther:— Manganese? 

J.  G.  Utz  :— .55  to  .65. 
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Chairman  Souther  : — Phosphorus  ? 

J.  G.  Utz  : — Both  sulphur  and  phosphorus  ought  to  be  J03  or  better. 

\V.  M.  Newkirk  : — I  would  say  from  1.90  to  2.10  per  cent,  silicon. 

Chairman  Souther:— And  Carbon? 

W.  M.  Newkirk  : — 45  to  .55. 

Chairman  Sou th er  :— M  anganese  ? 

W.  M.  Newkirk: — .65  to  .80. 

Chairman  Souther: — Phosphorus  and  sulphur? 

\\\  M.  Newkirk  :— .04. 

K.  W.  Zimmerschied: — I  submit  that  if  the  first  specification  of  from 
.55  to  .65  manganese  were  accepted  by  the  Society  and  a  user  ordered  steel 
according  to  that  analysis  from  the  steel  manufacturers  of  this  country 
making  steel  by  the  open  hearth  process,  they  would  refuse  to  furnish  it 
at  any  price.  .55  to  .65  manganese  is  only  ten  points,  and  would  lead  to 
the  same  thing  that  we  have  tried  to  get  away  from  in  our  other  specifica- 
tions, endless  correspondence  and  haggling  over  the  different  specifica- 
tions.   The  same  thing  is  true  of  the  phosphorus  and  sulphur. 

J.  G.  Utz  : — That  same  thing  would  be  true  of  ordinary  steels,  but 
spring  steels  are  limited.  You  cannot  go  over  the  limited  range  with 
spring  steels.  You  have  a  definite  work  to  do  and  treatment  to  get  or  it  is 
useless. 

Thomas  J.  Fay: — Mr.  Chairman,  these  buyers  in  this  work  pay  for 
what  is  called  specialty  fabrics,  a  price  always  at  a  premium  as  compared 
with  other  products.  Now  unless  we  are  going  to  get  something  for  oiir 
money  we  had  better  not  specify  anything.  If  we  are  only  going  to  get 
run  of  the  mill,  no  very  definite  limit,  in  specialty  contracts,  there  is  no 
use  specifying.  The  minute  you  put  a  specification  on  a  thing  they  are 
going  to  put  you  on  a  specialty  list,  and  the  minute  they  put  you  on  a 
specialty  list  they  are  going  to  charge  more  money.  I  can  buy  railway 
steel  for  less  money  than  I  can  buy  the  products  of  automobile  steel 
makers.  Why?  Because  we  are  on  the  specialty  list.  Now  what  are  we 
getting  for  our  money?  It  seems  to  me  it  is  utterly  a  matter  of  no 
moment  whether  or  not  nine-tenths  of  the  mills  will  give  us  close  limits 
of  sulphur  and  phosphorus.  We  do  not  want  the  products  of  nine-tenths 
of  the  mills.  We  want  the  product  of  mills  that  will  turn  out  what  we 
want,  and  as  a  matter  of  fact  we  go  to  them  and  get  it.  There  is  no  ob- 
jection, as  far  as  I  can  see,  in  using  two  standards,  if  you  like.  There 
may  be  people  who  would  like  to  use  cheaper  steels,  but  I  submit  that 
the  cheaper  steel  specification  should  not  be  fastened  on  to  the  specialty 
mills,  because  their  price  is  fixed  first  and  the  product  afterwards. 

Chairman  Souther  : — Then  there  is  no  difficulty,  I  imagine,  in  obtain- 
ing .55  to  .65  manganese,  as  Mr.  Zimmerschied  suggests,  at  a  commercial 
price  ? 

Thomas  J.  Fay: — We  have  probably  one  hundred  tons  of  it  on  the 
floor  at  this  minute. 

Chairman  Souther: — Not  varying  ten  points  between  maximum  and 
minimum? 
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Thomas  J.  Fay: — That  is  approximately  true. 

Chairman  Souther: — Well,  that  is  very  encouraging  indeed. 

K.  W.  Zimmerschied:— I  do  not  know  whether  that  represents  the  kind 
of  product  we  have  been  trying  to  make  the  basis  of  our  specifications.  I 
think  we  have  borne  down  to  get  an  open  market  proposition  for  every 
specification.  I  submit  that  that  specification  is  not  an  open  market  speci- 
fication.   You  have  to  go  to  a  special  mill  to  get  it. 

W.  M.  Newkirk: — My  experience  is  the  same  as  Mr.  Fay's;  you  can- 
not get  the  product  here  and  there  and  everywhere. 

Thomas  J.  Fav: — It  seems  to  me  that  the  specifications  thus  far  have 
led  to  an  open  market,  so  far  as  they  are  concerned,  but  that  the  price 
of  steel  has  been  abnormally  high,  because  you  do  put  a  specification 
on  the  low  grades.  They  charge  us  the  price  of  the  specification  steel  but 
you  do  not  specify  it.  In  the  meantime  we  have  gone  to  the  specialty 
mill  for  our  product  and  had  to  ignore  the  specification,  because  it  did 
not  specify  what  we  want ;  and  we  did  not  have  to  pay  any  more  for  what 
we  did  specify  than  if  we  went  to  the  specialty  mill  for  this. 

If  you  will  take  the  same  idea  into  the  structural  department,  you  will 
find  that  the  specification  structural  steel  is  higher-priced  than  the  other 
kind.  Why?  Because  it  is  a  specialty  in  a  sense.  You  cannot  blame 
the  steel  mills  for  taking  advantage  of  your  invitation  to  charge  more 
money.  I  do  not  see  any  apparent  objection  to  having  a  second  line  of 
specifications  of  inferior  steels.  Scwnebody  might  like  to  use  them.  But  I 
think  that  the  S.  A.  K.  ought  not  to  specify  inferior  steels,  with  no  ad- 
vantage to  any  consumer,  with  the  opportunity  on  the  part  of  the  steel 
mills  to  charge  more. 

Chairman  Souther: — Do  any  of  the  producers  want  to  talk  on  that 
subject? 

K.  W.  Zimmerschied:— According  to  that  argument  I  do  not  see  any 
use  of  our  writing  specifications  for  any  steel.  Putting  into  effect  that 
arguafKnt  would  be  a  limitation  of  all  the  work  this  committee  has  ever 
done.  We  have  always  gone  on  the  theory  that  if  we  could  ever  get 
specifications  which  would  be  agreeable  to  a  great  many  people,  make 
them  widely  accepted  among  the  users  and  manufacturers,  we  would  be 
doing  a  work  which  would  lower  the  price  of  those  steels.  I  hope  we 
have  not  been  wasting  all  this  time. 

Chairman  Souther: — We  have  before  us  now  a  definite  silico-man- 
ganese  steel  We  have  put  upon  the  books  one  specification  only  to  in- 
dicate that  class  of  steel.  I  believe  it  is  safe  to  say  from  discussion  in 
this  committee  that  this  was  an  indication  and  that  probably  one  school 
would  choose  from  the  lower  limit  of  silicon  and  manganese  and  the 
other  from  the  higher;  and  that  the  impurities  were  sufiiciently  regulated 
to  produce  excellent  springs.  However,  if  we  are  wrong  about  that,  if 
we  are  mistaken,  the  change  must  be  made.  I  think  the  proper  thing  to 
do  is  to  refer  the  subject  back  to  committee  for  further  discussion,  with 
the  possibility  of  adding  other  grades  of  silico-manganese  steel. 

Of  course,  talking  on  the  point  of  purity  alone,  there  is  no  question 
that  some  want  greater  purities  than  others.    There  may  be  users  of  any 
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of  our  steels  who  want  below  .02  sulphur.  I  do  not  know.  Or  .02  phos- 
phorus. What  we  have  given  is  not  intended  for  the  highly  specialized 
user.  If  we  specified  for  him,  there  would  be  one  man  applying  steel 
under  these  specifications  instead  of  a  hundred,  because  the  price  would 
be  prohibitory.  The  specifications  as  they  stand  in  this  case  were  drawn 
with  that  in  view,  as  being  for  a  commercial  article,  usually  obtainable  in 
the  market  without  any  special  price  whatever. 

K.  W.  Zimmerschied: — Mr.  Chairman,  I  move  that  the  specification  of 
silico-manganese  steel  be  stricken  from  this  report  and  referred  back  to 
the  committee  for  further  consideration. 

(The  motion  was  seconded.) 

Chairman  Souther: — Any  further  remarks? 

(The  motion  was  put  to  a  vote  and  carried.) 

PHOSPHORUS   AND  SULPHUR 

Chairman  Souther: — Are  there  any  further  remarks  on  this  report? 

Thomas  J.  Fay: — What  was  the  reason  for  raising  the  phosphorus 
and  sulphur  limits.  They  were  already  very  high,  certainly  high  enough 
for  anything  in  the  way  of  specifications. 

Chairman  Souther: — The  answer  is  this,  as  near  as  I  can  discover 
it:  that  .045  phosphorus  would  produce  commercially  as  good  results  as 
any  other;  that  is,  assuming  treating  practices,  rolling  practices  and  other 
manufacturing  processes  are  as  exact  as  they  are.  There  are  highly 
specialized  articles,  for  example,  ball  bearings,  in  the  case  of  which  that 
amount  would  not  be  right,  but  in  ordinary  usage  that  amount  has  been 
demonstrated  to  be,  as  far  as  we  can  discover  from  most  producing  and 
consuming  interests,  perfectly  safe.  Sulphur  produces  seams,  which  are 
inspected  out  before  the  consumer  ever  gets  the  steel.  Phosphorus  pro- 
duces brittleness,  and  is  more  important,  but  it  has  not  been  discovered 
that  .045  is  dangerous  in  any  respect.  In  the  American  Society  for  Testing 
Materials  that  was  arrived  at  from  an  entirely  different  standpoint,  from 
another  type  of  users,  another  class  of  thinkers,  we  might  say. 

The  limits  are  set  where  they  are  because  they  make  a  commercially 
obtainable  steel,  which  is  perfectly  safe  to  put  into  any  motor  car  except 
in  rare  cases  and  rare  usages.  We  are  not  trying  to  take  care  of  the  ex- 
ception; we  are  trying  to  take  care  of  the  rule. 

K.  W.  Zimmerschied:— I  think  we  have  taken  care  of  such  cases  as 
ball  bearings,  with  sulphur  and  phosphorus  .03.  And  in  cases  where  high 
sulphur  would  give  trouble  with  high  carbon,  it  is  down  to  .04. 

Chairman  Souther: — We  have  not  attempted  to  specify  anything  be- 
low .03.  .02  is  commercially  possible  but  a  very  great  deal  of  selec- 
tion must  be  used  at  the  mill  in  order  to  get  it.  With  Swedish  steel, 
for  example,  I  would  say  the  average  runs  below  .02,  but  there  will  be  a 
whole  lot  in  between  .02  and  .03.  Yet  Swedish  steel  is  unquestionably 
good,  Swedish  stock,  in  the  crucible. 

Thomas  J.  Fay:— Some  of  it,  Mr.  Chairman. 

Chairman  Souther: — A  very  wide  range  of  Swedish  steel  is  good 
Of  course,  there  are  exceptions. 
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Thomas  J.  Fay: — I  think  that  in  the  Swedish  steels  there  is  anything 
you  like,  from  the  worst  to  the  best.  Swedish  ores  carry  anything  that 
you  may  get,   from  the  very  worst  to  the  finest  in  the  world. 

Chairman  Souther:—!  have  yet  to  find  the  worst.  1  have  not  seen 
them  all  by  any  means,  but  in  those  I  have  run  across,  I  think  1  have  not 
seen  sulphur  or  phosphorus  running  above  .03  or  .035. 

Thomas  J.  Fay: — You  can  get  anything  you  want.  In  the  mean- 
time, anything  over  .04  sulphur  and  phosphorus  would  seem  to  me  scarcely 
worth  specifying.     You  can  get  that  without  specifying. 

Chairman  Souther:— The  question  is  as  to  the  disposition  of  this 
report.  You  recall  what  we  have  been  doing,  not  exactly  minimizing  but 
reducing  the  number  of  specifications.  If  we  minimized  we  would  cut 
down  to  very  much  fewer  than  presented.  Then  also  we  are  reaching 
out  for  physical  data  corresponding  to  steel  specified  chemically.  We 
would  like  very  much  suggestions  for  the  future  topics  of  discussion  for 
the  Iron  and  Steel  Division.    Is  there  anything  further  wanted? 

PRICE  OF   STEEL 

W,  M.  Newkirk  : — We  might  be  interested  to  get  some  information 
from  steel  manufacturers  as  to  the  possible  effect  on  prices  of  standard- 
ized specifications  such  as  these;  whether  they  mean  putting  a  fancy  price 
on  things  or  the  opposite,  as  the  committee  had  supposed. 

J.  G.  Utz: — Is  there  any  means  of  knowing  if  the  S.  A.  E.  specifica- 
tions have  raised  the  price  of  steels? 

Chairman  Souther: — I  imagine  the  purchasing  departments  of  the 
various  organizations  would  say  something  on  that. 

Thomas  J.  Fay  : — They  would  be  the  best  people  to  go  to.  rather  than 
the  steel  mills.  If  we  go  to  the  steel  mills  and  ask  them  if  they  would 
raise  the  price  if  we  asked  for  a  certain  quality  of  steel,  they  would 
probably  say  yes.  But  if  we  find  out  from  people  who  are  really  using 
it,  and  know  what  they  specify,  we  might  get  some  information. 

J.  H.  Parker: — I  think  the  purchaser  can  answer  that  question,  by 
comparing  the  prices  of  products  now  covered  by  the  specifications  as 
against  the  same  products  four  years  ago. 

Chairman  Souther: — When  they  were  sold  under  brand  names,  you 
mean? 

J.  H.  Parker: — Yes,  in  every  case  that  I  know  of  the  prices  are  lower 
than  they  were  four  years  ago. 

W.  M.  Newkirk  : — That  has  been  my  experience.  I  was  a  little  sur- 
prised when  Mr.  Fay  took  the  opposite  position. 

C.  F.  W.  Rys:— The  standard  of  the  S.  A.  E.  has  brought  about  a 
smaller  number  of  grades  to  be  manufactured,  because  orders  for  steel 
are  coming  in  more  and  more  in  accordance  with  the  S.  A.  E.  standard 
and  are  not  as  varied  and  as  many  as  they  were  before  the  standards  were 
established.  Standardization  of  the  orders  for  steel  always  tends  to 
decrease  the  price.  The  mere  fact  that  the  steels  are  ordered  under  the 
S.  A.  E,  specifications  does  not  mean  that  the  manufacturer  will  increase 
his  price. 

Thomas  J.  Fay:— I  visited  some  mills  the  other  day  which  held  ex- 
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actly  the  contrary  position.  As  a  matter  of  fact,  they  disagree  with  the 
specifications.  I  am  not  talking  about  a  little  mill,  either.  I  was  sur- 
prised to  find  that  such  large  mills  were  not  in  sympathy  with  the  speci- 
fications. 

I  think  the  specifications  are  worse  than  useless  unless  they  represent 
approximately  the  current  practice,  and  are  a  load  to  carry  unless  they 
hold  pretty  closely  to  quality,  giving  to  the  buyer  treedom  to  lower  the 
standard  if  he  sees  fit.  That  is  up  to  him,  the  fixing  of  a  standard  of 
quality  that  is  as  high  as  the  standard  of  price.  Now  whether  or  not  the 
steel  mills  are  in  accord  with  these  specifications.  I  think  is  a  very  open 
question.  As  to  whether  the  users  are  in  accord  with  them,  I  do  not  be- 
lieve that  matter  is  settled  at  all. 

K.  W.  Zimmerschied: — I  think  the  fact  that  the  steel  makers  were  not 
in  accord  with  the  S.  A.  E.  specifications  a  month  ago  is  due  more  to  our 
sulphur  and  phosphorus  limits  in  the  specifications  of  the  carbon  steels, 
than  any  other  one  thing.  They  were  too  low.  There  has  been  brought 
to  my  attention  within  the  last  year  on  at  least  half  a  dozen  different  oc- 
casions when  large  orders  were  in  sight,  correspondence  of  this  nature : 
**We  have  requested  from  such  and  such  a  steel  mill  prices  on.  we  will 
say,  fifty  tons  to  a  thousand  tons  or  five  thousand  tons  of  steel,  according 
to  the  S.  A.  E.  specification  No.  so  and  so.  The  mill  writes  back  thai 
they  cannot  meet  this  specification  at  the  market  price,  because  of  the 
low  sulphur  and  phosphorus  figure.  Will  you  please  specify  whether  the 
mill  is  trying  to  stick  us  or  whether  your  specifications  are  wrong?*' 

In  every  case  we  have  had  to  write  back  and  say  that  "These  are  the 
figures  set  up  by  the  S.  A.  E.,  but  they  do  not  represent  the  current  prac- 
tice.   The  current  practice  is  .045  sulphur  and  phosphorus." 

With  regard  to  carbon  steels,  the  reduction  in  price  has  not  been 
very  much  over  what  it  would  have  been  otherwise.  Rut  the  alloy  steels 
have  been  cut  in  price  to  from  15  to  almost  to  50  per  cent,  of  what  they 
were  before  the  S.  A.  E.  specifications  became  general.  That  has  been 
our  experience. 

Chairman  Souther: — Of  course,  this  thought  leads  one  very  much 
further  back.  A  good  many  years  ago  very  ordinary  steels,  extremely 
ordinary  steels,  went  under  brand  names,  which  carried  a  value,  and  for 
which  we  paid  without  getting  anything  at  all.  The  next  natural  step 
was  to  point  out  as  plainly  as  possible  that  which  could  be  asked  for  rea- 
sonably without  any  brand  name  value,,  artificial'  value.  Our  specifica- 
tions do  that.  Looking  at  the  subject  from  that  standpoint,  the  reduction 
in  price  is  simply  enormous :  there  is  no  question  al>out  it.  But  that  is 
not  a  fair  statement  from  our  present  viewpoint.  Wc  this  day  and  date 
should  not  go  back  fifteen  years  or  any  other  sum  of  years  like  that  and 
say  that  we  are  saving  four  or  five  cents  a  p(3und  on  an  eight  cent  steel, 
although  as  a  matter  of  fact  we  are.  We  are  buying  the  same  steel  and 
very  much  better  steel  for  four  or  five  cents  a  pound  less  than  we  did 
some  years  ago.  Now  these  specifications  are  the  plain  English  language 
for  something  that  can  be  obtained  in  the  market  as  near  as  the  pro- 
ducer and  consumer  can  come  together  in  the  market.     If  you  ask  for 
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lower  sulphur  and  phosphorus  than  this,  you  pay  the  price.  I  am  not  say- 
ing it  is  not  worth  while.  If  you  get  anything  worse  than  this  you  may 
get  into  danger,  but  here  is  the  safe  point,  recommended  practice,  good 
practice  for  all  except  the  exceptional  job.  I  think  that  is  a  fair  state- 
ment. 

This  report  will,  of  course,  not  come  before  the  Society  until  June, 
and  is  now  a  report  of  progress,  indicating  which  way  we  are  headed. 
We  will  probably  have  one  more  meeting  of  the  Iron  and  Steel  Division 
between  now  and  the  June  session  of  the  Society.  We  are  only  too  glad 
to  get  the  suggestions  we  have  had  given  us  today.  They  are  food  for 
thought.  The  committee  may  get  into  a  rut  in  its  habit  of  thought.  This 
sort  of  jogging  up  is  all  right,  excellent,  and  will  be  taken  notice  of  in 
our  meeting,  no  question  about  that. 

The  report  will  come  before  the  Standards  Committee  once  more  be- 
fore it  is  submitted  to  the  Society  for  acceptance.  This  meeting  has 
brought  out  the  criticism  of  changes  that  Jiave  been  made  up  to  this 
moment. 

Secretary  Clarkson  : — The  report  has  to  be  approved  by  the  Council 
as  well  as  the  Standards  Committee  before  it  can  be  submitted  to  the 
Society  for  acceptance. 

MOTOR  TESTING  DIVISION  REPORT 

Prof.  R.  C.  Carpenter  : — The  Motor  Testing  Division  considered  forms 
and  blanks  for  reporting  the  data  on  the  results  of  commercial  tests 
of  motors,  that  is,  such  tests  as  would  be  likely  to  be  made  to  secure 
data  for  commercial  purposes.  These  tests  are  not  as  complete  as  scien- 
tific tests.  Particular  attention  was  given  to  the  forms  and  blanks  which 
were  submitted  at  the  last  meeting  of  the  Society.  I  think  we  have  them 
in  shape,  or  very  nearly  in  shape,   for  publication. 

The  Division  has  decided  that  it  is  desirable  to  prepare  a  code  of 
rules  to  accompany  these  blanks  for  use  in  commercial  testing.  This  code 
will  gfive  merely  necessary  directions  for  carrying  out  the  tests.  It  will 
be  made  as  short  as  possible,  and  tend  to  explain  the  use  of  the  blanks. 

It  has  been  decided  also  that  it  is  desirable  to  prepare  a  code  of  rules 
covering  scientific  motor  testing.  This  code  will  be  more  complete  and 
full,  taking  up  discussion  of  heat  transfer,  the  efficiencies,  and  all  such 
subjects  which  are  not  included  in  the  first  named  code. 

Chairman  Souther: — Gentlemen,  you  have  heard  this  report  of 
progress.  Are  there  any  suggestions  which  you  can  make  for  the  benefit 
of  the  committee? 

J.  G.  Utz  : — Are  these  tabulations  to  be  printed  and  distributed  among 
motor  manufacturers  ior  use  in  laboratory  work? 

Prof.  R.  C.  Carpenter  :— Yes,  these  forms  art-  to  hv  printed  by  the 
S.  A.  E.  for  use  in  all  forms  of  ni(»tor  testing. 

J.  G.  Ctz: — ^u  that  they  can  be  purrhased  in  quantity  from  the 
Society  ? 

Proi.  R.  C.  Carpenter: — Yes.  Those  to  be  used  in  connection  with  the 
code  will  l>e  accompanied  by  brief  directions  for  making  the  tests. 
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Charles  Ethan  Davis  : — I  understand  that  the  idea  is  that  the 
blanks  will  enable  a  manufacturer  to  make  tests  along  a  standard  line 
of  procedure? 

Prof.  R.  C.  Carpenter: — Using  the  same  method.  It  will  put  all 
the  motor  testing  on  a  uniform  basis.  All  the  practical  data  reported 
will  be  uniform,  so  that  it  will  be  possible  to  compare  the  results.  It 
should  also  tend  to  give  more  accurate  information  as  to  actual  horse- 
power and  the  relation  of  the  same  to  the  speed. 

Charles  Ethan  Davis: — It  does  not  mean  that  any  official  approval 
of  the  tests  is  made? 

Prof.  R.  C.  Carpenter: — No,  but  ordinarily  the  tests  will  be  just  as 
correct  as  if  made  officially. 

Chairman  Souther: — This  method  does  not  contemplate  an  official 
approval  of  any  test.  Blank  forms  are  provided  in  order  to  have  tests 
of  gasoline  automobile  motors  made  along  certain  definite  lines.  As  it  is 
now,  one  man  reports  in  one  way  and  another  in  another  way,  and  it  is 
necessary  to  go  to  a  great  deal  of  trouble  in  converting  the  various  units. 
In  the  forms  and  blanks  the  curves  will  all  be  in  the  same  terms,  so  that 
an  ocular  comparison  can  be  made. 

Prof.  R.  C.  Carpenter: — Likewise,  one  man  draws  a  correction  curve 
one  way,  and  another  in  another  way.  If  you  stop  to  think  of  that, 
you  will  see  what  the  result  is.  But  here  all  is  arranged  for  in  one 
form.  We  have  attempted  to  work  out  characteristic  curves,  horse- 
power in  relation  to  speed,  fuel  consumption  in  relation  to  speed,  and 
torque  in  relation  to  speed. 

W.  R.  Strickland: — The  forms  should  be  furnished  at  a  moderate 
price,  so  that  they  can  be  used  very  generally  throughout  the  laboratories. 
I   presume  that  every  one  has  a  form  of  some  kind? 

Chairman  Souther: — That  is  the  intention.  The  forms  could  hardly 
be  used  for  a  better  purpose.  On  the  top  of  the  sheets  are  found  the 
words:  "S.  A.  E.  Motor  Testing  Form  No.  i."  No  one  could  say  that 
the  S.  A.  E.  made  the  test. 

N.  B.  Pope: — People  who  knew  nothing  about  it  might  be  misled 
accidentally  or  wilfully. 

Chairman  Souther: — Could  not  that  be  controlled  by  a  note  saying, 
"The  Society  is  not  responsible  for  information  conveyed  in  the 
blank." 

MOTOR    speed 

W.  R.  Strickland: — Do  the  forms  show  no  greater  speed  than  2,000 
r.p.m.?  I  think  it  will  be  greater.  The  tendency  will  be  in  that  direction. 
Now  is  the  time  to  change  it. 

Prof.  R.  C.  Carpenter: — That  was  discussed  in  committee  some  time 
ago,  and  it  was  decided  that  2,000  r.p.m.  will  take  care  of  the  average 
motor  today.  Of  course,  if  conditions  change  and  we  have  to  deal 
with  higher  speed  motors,  the  ordinates  would  have  to  be  changed  for 
the  particular  motors.  I  think  you  will  find  that  ninety  per  cent,  of 
the  motors  built  today  come  within  the  limits  given  here.  The  same 
question  was  raised  as  to  maximum  horsepower.     That  is  fifty  in  the 
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forms.  Some  people  are  now  building  larger  motors,  but  this  was  thought 
to  be  the  best  for  the  average  conditions.  The  forms  could  be  produced 
for  a  number  of  different  conditions,  if  thought  advisable.  The  forms 
would  be  the  same,  but  the  ordinates  would  be  changed. 

We  discussed  3,000  revolutions  instead  of  2,000,  and  75  hp.  instead 
of  50,  but  in  using  the  former  the  curves  would  be  too  small  for  the 
majority  of  motor  tests. 

Herbert  Chase: — The  units  could  be  doubled  in  any  case  where 
necessary  to  get  a  higher  range.  It  was  thought  .best  to  put  the  co- 
ordinates on  in  some  form,  and  not  leave  them  to  the  discretion  of  the 
person  making  the  chart,  so  that  the  data  would  be  comparative. 

Chairman  Soltther: — ^There  might  be  given  the  statement  "For 
higher  speeds  or  greater  horsepower,  the  revolutions  per  minute  and 
horsepower  spaces  may  l)e  given  double  value." 

B.  B.  Bachman:— Why  not  have  a  double  row  of  figures  printed  on 
the  sheet,  and  let  the  man  who  is  making  the  test  scratch  out  those  he 
does  not  want  to  use? 

Chairman  Souther: — If  you  get  above  2,000  with  any  "decent"  sized 
engine,  you  run  over  50  hp. 

R.  Mc.A.  Lloyd: — If  you  made  it  2400  r.p.m.,  you  would  cover  ninety- 
nine  per  cent  of  the  motors  for  the  next  five  years. 

W.  R.  Strickland: — ^You  may  have  a  motor  that  will  give  maximum 
power  at  2,200,  and  go  to  2,700  to  get  the  fully  developed  curve.  You 
could  not  use  the  form  for  a  case  like  that. 

Chairman  Souther: — I  think  2,000  is  a  little  short  on  revolutions 
as  things  are  moving. 

B.  B.  Bachman: — Is  it  necessary  to  go  all  the  way  down  to  zero? 

Chairman  Souther: — I  have  been  thinking  of  that,  Mr.  Bachman.  In 
reading  a  motor  curve  I  like  to  follow  it  and  see  if  it  goes  to  zero. 
Otherwise,  I  suspect  there  is  something  wrong  at  the  lower  end  of  the 
curve.     I   favor  retaining  the  zero  lower  limit. 

Herbert  Chase: — I  cannot  see  any  objection  to  having  two  sheets, 
one  intended  for  high-speed  motors  and  one  for  medium-speed. 

R.  McA.  Lloyd: — Do  you  not  think  it  is  more  desirable,  for  purposes 
of  comparison,  to  have  one  sheet? 

Herbert  Chase: — Will  not  most  of  the  high-speed  motors  built  de- 
velop less  than  50  hp.,  that  is,  those  that  run  much  above  2,000? 

W.  R.  Strickland: — The  motor  I  had  in  mind  developed  60  hp.  at 
2,200  r.p.m. 

Charles  Ethan  Davis  :— I  think  the  3-inch  Knight  motor  will  develop 
51  hp.  at  3.000. 

Chairman  Souther  :— Suppose  we  request  of  the  committee  careful 
consideration  of  these  points  on  furnishing  some  forms  upon  which 
test  results  of  high-speed  and  high-horsepower  motor  can  be  reported. 
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SPARK  PLUG  MATTERS 

J.  G.  Utz: — The  Miscellaneous  Division  has  some  definite  progress  to 
report  and  some  indefinite  matter  to  lay  on  the  table.  We  had  present 
at  our  meeting  today  representatives  from  spark  plug  manufacturing 
companies.  It  seems  that  the  last  revision  of  the  spark  plug  standard 
brought  about  some  misunderstanding.  Conditions  arose  wherein  it  was 
necessary  to  use  larger  porcelains.  In  order  to  permit  the  use  of  these 
the  Miscellaneous  Division  proposed  an  additional  size  for  the  portion 
of   the  spark  plug  shell  above  the  thread. 

Chairman   Souther: — An  additional  size  of  plug? 

J.  G.  Utz: — The  hexagonal  portion  of  the  body  above  the  thread. 
This  caused  confusion  because  the  spark  plug  people  thought  we  had 
thrown  out  the  old  standard  and  put  in  the  new  one,  whereas  our 
recommendation  was  merely  to  make  an  addition.  To  clear  this  up,  the 
committee  expresses  the  thought  that  the  enlargement  of  the  hexagonal 
portion  was  brought  about  to  permit  the  spark  plug  makers  to  use  larger 
porcelains,  but  it  was  not  the  intention  to  disturb  interchangeability  with 
the  previous  standard.  The  standard  now  permits  two  sizes  of  hexagonal 
body,  ^  inch  across  the  face  and  i%  inch  across  the  face,  both  using 
^-i8  thread. 

We  discussed  some  of  the  details  relative  to  the  drawing  that  ap- 
peared in  the  February  Bulletin,  and  from  the  revision  and  modifica- 
tions we  are  going  to  prepare  two  new  drawings  to  be  published  at  an 
early  date,  offering  the  matter  for  final  acceptance  at  the  Summer  Meet- 
ing of  the  Society. 


YOKE  AND  ROD  END  PINS 

Further  consideration  of  the  standard  yoke  and  rod  end  pins  was 
brought  up  and  the  table  previously  prepared  modified  and  all  the  changes 
incorporated  in  it.  This  also  will  be  published  in  the  Bulletin,  with  a  re- 
quest that  it  be  accepted  by  the  Society  at  the  Summer  Meeting. 


UNIFORM  LICENSE  PAD 

At  our  recent  meetings  we  have  had  long  discussion  of  and  made 
some  headway  in  the  matter  of  a  uniform  license  pad,  with  particular 
reference  to  the  possibility  at  some  future  time  of  national  registration 
of  cars.  Between  now  and  our  next  meeting  we  are  going  to  correspond 
in  round-robin  style,  incorporating  some  of  the  suggestions  and  argu- 
ments we  have  heard  this  morning. 

One  thing  we  arc  trying  to  work  out  is  some  numbering  system  with 
prefix  or  sufiix  letters  that  will  permit  of  expansion  to  handle  all  the 
cars  in  the  United  States.  This  would  mean  a  considerable  number,  but 
the  matter  is  not  so  difficult  as  it  would  seem,  because  using  the  letters  of 
the  alphabet,  barring  say  /  and  0  and  some  others  that  might  be  confused 
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with  digits,  with  either  four  or  five  numerals  between  them,  an  enormous 
amount  of  different  numbers  will  result.  I  believe  it  can  be  run  close  to 
two  million,  if  necessary. 

Chairman  Souther: — Did  you  take  up  the  color  scheme  at  all,  as 
to  whether  it  should  be  anything  but  black  and  white? 

J.  G.  Utz  : — That  was  carried  along  for  later  consideration.  The 
more  we  study  it  the  more  we  are  impressed  with  the  size  of  the  whole 
problem.  It  would  be  necessary  to  agree  upon  the  size  of  the  pad  and 
of  other  things  which  could  be  attached  to  it;  giving,  for  instance,  a 
system  whereby  a  car  owner  would  have,  say,  a  license  number  A-8888-Z 
this  year  and  the  same  number  the  next  year  and  in  subsequent 
years,  merely  buying  pads  from  his  State,  or  from  the  federal  govern- 
ment in  the  event  of  national  registration.  The  number  of  the  year 
might  be  riveted  onto  the  license  pad  or  plate.  Additional  pieces  could 
be  riveted  on  to  cover  such  matters  as  the  name  of  state,  ownership 
by  car  dealers  or  manufacturers  and  the  case  of  one  company  operating 
more  than  one  car,  not  being  either  a  dealer  or  a  manufacturer. 

Chairman  Souther: — Mr.  Utz,  why  should  a  manufacturer  be  treated 
differently  from  any  one  else?  Suppose  a  manufacturer  is  running  100 
cars.    Why  should  he  not  have  a  differently  numbered  pad  for  each  car? 

J.  G.  Utz: — The  added  tag  might  come  in  to  play  there.  A  manufac- 
turer having  a  number  of  cars  on  the  road  could  have  little  additional 
tags  numbered  i,  2,  3,  4,  and  on  up  according  to  quantity  or  cars,  which 
would  be  hung  on  the  main  license  pad  to  identify  the  different  cars 
owned. 

Chairman  Souther: — It  is  one  big  subject,  as  Mr.  Utz  says,  and  we 
must  not  attempt  to  discuss  it  fully  here,  because  the  Miscellaneous 
Division  will  undoubtedly  cover  all  the  other  points  involved,  and  we 
have  not  the  necessary  time  at  our  disposal  here. 

W.  R.  Strickland: — What  has  been  done  to  standardize  the  method 
of  bolting  and  spacing?  I  think  that  should  be  decided  first.  I  think 
the  pads   should   be   made  uniform. 

J.  G.  Utz: — I  imagine  it  would  be  difficult  to  do  that  at  this  time. 
We  are  working  towards  it.  We  have  a  series  of  photographs  of  all 
the  state  licenses.  The  subject  is  so  large  that  we  hardly  know  where 
to  begin.  The  present  state  licenses  have  many  forms,  from  diamonds 
to  triangles  and  parallelograms;  and  include  screens,  plates  punched  full 
of  holes  and  leather  tags  to  put  the  numbers  on;  a  frightful  assortment 
of  contrivances. 

Chairman  Souther: — Some  of  the  numbers  are  six  inches  high  and 
some  are  three  inches  high. 

J.  G.  Utz: — Some  of  them  are  sixteen  inches  long. 

W.  R.  Strickland: — Is  that  not  largely  l>ccaiise  each  state  has  ncilli- 
ing  definite  on  which  to  proceed? 

Chairman   Souther  :— Absolutely. 

W.  R.  Strickland:— Do  you  not  think  .that  if  we  put  forth  a  drawing 
showing  a  good  form  of  license  plate,  and  a  good  way  of  attaching  it 
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to  the  machine,  one  by  one  the  states  would  adopt  it,  gradually  bringing 
about  their  general  use? 

Chairman  Souther: — My  hope  as  an  individual  was  that  the  Michi- 
gan size  of  pad  would  be  adopted  and  all  letters  or  words  taken  away, 
numbers  simply  being  used. 

W.  R.   Strickland: — I  think  we  should  recommend  a  standard  size. 

E.  H.  Ehrman  : — We  must  start  with  some  size  and  character  of  digit 
and  letter  that  will  be  acceptable.  If  we  have  a  number  combination,  we 
must  decide  in  what  shape  the  year  will  be  indicated  on  the  tag,  whether 
it  shall  be  put  on  as  a  number  or  a  small  plate  or  escutcheon,  including  its 
position.  Until  that  is  determined  we  cannot  do  very  much  with  reference 
to  the  bracket  part  of  the  design.  Then,  again,  a  shape  has  to  be  devel- 
oped that  will  not  offer  too  much  wind  pressure  at  the  front,  or  be  too 
long  to  attach  to  the  lamp  bracket  at  the  rear. 

In  answer  to  the  points  brought  up,  I  will  say  that  I  have  copies  cif 
the  state  license  tags  of  nearly  all  the  states,  with  perhaps  only  five  or  six 
exceptions.  I  have  also  copies  of  the  state  statutes  bearing  on  the  subject. 
Most  of  them  specify  in  detail  the  height  of  the  figures,  the  stroke,  the 
height  of  the  initials  of  the  state,  some  of  them  the  position  of  the  state 
seal;  as  well  as  the  size  of  the  license  pad.  Nearly  all  of  these  laws 
would  require  modification. 

J.  G.  Utz  : — Here  is  one  idea  (exhibiting  a  number  of  photographs  of 
license  pads)  with  the  individual  seal  issued  by  the  state  governments  to  be 
tagged  on,  showing  different  color  schemes,  blue  and  white  alternating,  or 
red  and  yellow,  or  any  alternative  combination  that  would  be  quite  differ- 
ent. The  names  of  some  of  the  states  are  long,  of  course,  and  would 
require  considerable  room  unless  they  could  be  abbreviated. 

Chairman  Souther: — If  there  were  a  federal  license,  there  would  be 
no  state  name. 

J.  G.  Utz: — Federal  registration  is  too  far  away.  What  we  want  to  do 
is  to  be  able  to  conform  to  the  federal  law  when  it  comes  along,  without 
making  the  whole  system  we  hope  will  be  in  effect  theretofore,  obsolete. 

Here  is  the  Michigan  pad.  Here  is  the  Ohio  tag,  which  is  a  little 
larger.  It  might  be  interesting  to  note  the  license  tags  from  the  various 
states  that  are  to  be  contended  with.  I  may  say  that  all  the  manufac- 
turers' numbers  in  Michigan  start  with  5. 

E.  H.  Ehrman: — As  a  matter  of  fact,  only  three  states  will  need  four 
digits,  besides  a  letter  of  the  alphabet;  California,  Illinois  and  New  York. 
The  rest  can  all  get  along  with  three  digits  and  a  letter. 

J.  G.  Utz  : — We  will  try  at  the  next  meeting  to  cover  something  like 
that.  I  agree  it  would  be  fine,  if  we  could  get  that  one  thing  started. 
At  the  same  time  we  figure  we  want  to  recommend  a  pad  of  a  specified 
height.  That  is  the  only  thing  we  can  determine  on  early  with  regard  to 
outside  dimensions.  That  will  permit  of  some  of  the  other  proposed  ideas 
later,  height  of  letters,  place  for  the  state  seal,  the  individual  number,  etc. 

N.  B.  Pope: — I  would  not  advocate  putting  anything  on  the  tag  but 
the  numbers,  except  possibly  a  "state  designation  or  seal. 


Digitized  by 


Google 


S.  A.  E.  BULLETIN  37 

J.  G.  Utz  : — You  must  have  the  attachment  for  the  succeeding  year. 

E.  H.  Ehrman  : — In  Illinois  each  automobile  owner,  if  he  applies  for 
his  license  before  December  loth,  can  have  the  same  number  continuously 
from  year  to  year. 

Chairman  Souther: — I  think  we  could  provide  a  size  and  style  of 
license  tag  which  would  meet  with  general  approval,  and  that  the  legis- 
lators would  be  pleased  to  introduce  bills  making  it  the  legal  pad  in  their 
respective  states. 

J.  G.  Utz: — We  will  try  to  submit  something  along  that  line  at  our 
next  meeting. 


NOMENCLATURE 

Chairman  Cmiiner  reported  briefly  as  to  the  current  procedure  of  the 
Nomenclature  Division.* 

Howard  Marmon  : — If  a  list  could  be  prepared  comprising  words  used 
by  the  purchasing  departments  it  would  probably  be  a  good  angle  to  start 
from.  Our  own  purchasing  department  has  complained  bitterly  about  the 
variety  of  words  used  to  designate  the  same  article. 

Chairman  Souther: — Your  idea  is,  Mr.  Marmon,  that  as  many  pur- 
chasing departments  as  possible  should  send  in  their  language  expurgated? 

Howard  Marmon:— Yes,  sir. 

A.  B.  Cumner: — That  is  what  the  committee  requests.  We  find  that 
if  we  should  start  a  list  we  would  have  to  rehash  the  literature  of  the 
entire  industry  and  of  the  Patent  Office,  etc.  It  was  thought  best  to  con- 
fine ourselves  to  the  matters  specifically  referred  to  us,  whereon  there  is 
a  difference  of  opinion. 

Howard  Marmon  : — I  would  suggest  that  an  attempt  be  made  to  get 
a  list  of  the  parts  of  the  engine,  for  example,  from  the  different  manufac- 
turers. 

Chairman  Souther: — In  that  way  the  committee  would  see  what  dif- 
ferences do  exist  in  actual  practice.     Is  that  the  idea? 

Howard  Marmon  : — Yes,  sir.  For  example,  the  wristpin  and  piston 
pin — 

Chairman  Souther: — And  gudgeon  pin. 

A.  B.  Cumner: — All  three  of  those  names  are  used.  You  will  find  in 
the  June,  191 1,  report  of  Nomenclature  Division  a  list  in  which  "piston 
pin"  was  recommended  as  the  proper  term.  That  report,  however,  was  not 
accepted  by  the  Society,  and  the  recommendations  contained  therein  did  not 
therefore  receive  sufficient  publicity  to  come  into  general  use. 

Chairman  Souther: — It  seems  to  me  the  thought  is  this:  H  we  de- 
cide upon  a  given  word  and  it  appears  in  the  Data  Book,  it  will  become 
a  term  of  the  art  or  industry,  and  in  that  way  spread  and  become 
universal. 

A.  B.  Cumner: — I  would  ask,  Mr.  Chairman,  that  the  different  Di- 
visions of  the  Standards  Committee  take  occasion  to  refer  any  question  as 

*Sce  page  32,  this  Bulletin. 
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to  terms  or  names,  to  the  Nomenclature  Division  before  deciding  on  it- 
That  relates,  of  course,  to  names  other  than  those  of  common  usage.  Let 
the  Nomenclature  Division  be  the  reference  department.  We  promise 
quick  action.  Let  us  decide  on  something,  even  though  it  receive  adverse 
criticism. 

Chairman  Souther  : — It  is  a  vexing  question.  The  only  thought  in  my 
mind  is  that  the  Nomenclature  Division  take  the  initiative  and  then  let  us 
pull  them  down  if  we  can.  I  find  that  is  the  way  to  make  progress.  If 
they  are  afraid  of  criticism  they  had  better  not  do  it,  as  they  wil!  get 
criticism. 

There  is  no  delinite  action  or  recommendation,  and  there  is  nothing 
to  refer  back  except  the  suggestions  we  have  heard. 

ELECTRICAL  EQUIPMENT  DIVISION  WORK 

W.  H.  Conant: — The  Electrical  Equipment  Division  took  up  yesterday 
the  matter  of  fuses  in  lighting  and  starting  circuits.  We  agreed  that 
fuses  should  not  be  recommended  between  batteries  and  starting  motors. 

It  was  agreed  to  ask  again  for  definite  replies  from  the  manufacturers 
of  cars  and  electrical  parts,  as  to  their  preference  as  between  single-  or 
double-wire  circuits.  We  hope  at  our  next  meeting  in  May  to  make  a 
definite  report  of  Recommended  Practice  concerning  the  regular  use  of 
single-  or   double-wire   systems. 

Wc  agreed  to  call  to  the  attention  of  the  Society  the  necessity  of  inves- 
tigating promptly,  with  a  view  to  definite  action,  the  matter  of  headlights. 
Wc  would  like  to  have  the  Society  suggest  regulations  in  relation  to  the 
proper  control,  dimming  or  handling  of  headlights.  The  Division  recog- 
nizes the  need  of  <laing  something  now,  more  particularly  because  left-side 
driving  is  l)ecoming  so  nearly  universal.  The  point  was  brought  up  that 
two  left-side  drivers  approaching  each  other,  do  not  escape  the  range  of 
the  left-hand  headlight  until  they  are  practically  abreast. 

Chairman  Souther: — Does  it  require  inventive  genius  for  two  men 
approaching  each  other,  each  with  a  switch  in  hand,  to  turn  the  headlights 
off? 

W.  ir.  Conant:— If  the  lights  are  turned  off  suddenly,  the  drivers  can- 
not see.  If  they  are  dimmed  to  prevent  glare,  they  throw  insufficient  light. 
If  auxiliary  lights  are  used  they  act  as  pilot  lights  without  shedding  light 
on  the  gloom. 

The  suggestion  was  advanced  by  Mr.  Riker  that  the  left-hand  light  be 
turned  out  on  approaching  another  car.  You  escape  the  right-hand  head- 
light much  sooner.  But  that  is  only  a  make-shift;  something  else  must  be 
done. 

HoWARii  Makmon:— The  various  Councils  are  legislating  headlights  out 
of  town.  I  do  not  sec  why  that  is  not  a  good  scheme.  A  sidelight  is 
ample  for  everything  but  country-road  driving. 

K.  R.  IIau.  : — Woubl  it  be  possible  to  arrange  a  reflector  to  change 
the  direction  of  the  full  force  of  light;  and  to  throw  the  light  on  the  r(»arl 
so  that  the  driver  approaching  can  have  all  the  light  necessar>? 
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Chairman  Souther: — You  mean  tip  both  lights  so  that  they  focus 
down? 

E.  R.  Hall:— Either  that,  or  cut  off  that  portion  of  the  reflector  which 
throws  the  light  up. 

Chairman  Souther:— I  think  we  cannot  invent  the  right  thing  here. 
I  am  glad,  however,  that  the  subject  is  being  considered. 

Mr.  Conant,  one  thing  has  come  up  in  the  last  few  days: — What  is  the 
voltage  tendency  in  lighting  and  starting  now? — up  or  down? 

W.  H.  Conant: — The  best  reply  I  can  make  to  that,  Mr.  Chairman,  is 
that  yesterday  at  our  meeting  I  hazarded  the  prediction  that  in  the  near 
future  we  would  be  using  higher  voltages,  and  1  found  almost  instant 
agreement.  My  personal  opinion  is  that  twelve  volts  will  become  more 
widely  used.  There  are  now  voltages  used  ranging  from  six  to  twenty- 
four  and  those  who  have  observed  the  tendencies  in  similar  lines  during 
the  past  few  years,  believe  it  will  settle  somewhere  between  those  two 
limits,  possibly  as  high  as  sixteen. 

Generally  speaking,  electrical  engirieers  favor  higher  voltages,  and 
motor  car  manufacturers  are  coming  to  see  some  of  the  advantages  of 
them.  One  of  the  most  interesting  signs  of  the  times  from  our  view- 
point is  the  way  manufacturers  of  cars  are  calling  in  electrical  engineers, 
either  in  consulting  capacity  or  as  a  part  of  their  regular  organization. 

I  feel  confident  that  the  six-volt  standard,  if  we  might  call  it  such  at 
present,  h  in  a  transitory  stage. 

On  motion,  the  meeting  adjourned  to  June  23  (2  p.  m.),  at  Cape  May, 
Xew  Jersey. 

CoKER  F.  Clarkson,  Secretary. 


NOTES  OF  APRIL  DIVISION  MEETINGS 

BALL  AND  ROLLER  BEARINGS  DIVLSION 

The  Ball  and  Roller  Bearings  Division  (Howard  Marmon,  Chairman), 
has  started  upon  the  task  of  reducing  the  number  of  stock  sizes  of 
roller  bearings  in  the  case  of  sizes  which  are  not  interchangeable  with 
the  dimensions  which  have  already  been  accepted  for  ball  bearings. 

BROACHES  DIVISION 

To  the  circular  letters  regarding  four-spline  practice  recently  sent 
out  .to  the  chief  engineers  of  approximately  fifty  automobile  manufac- 
turers, twenty-three  replies  were  received  by  C.  W.  Spicer,  Chairman  of 
the  Broaches  Division,  up  to  the  time  of  the  meeting.  Of  these  ten  were 
using  four-spline  shafts  and  thirteen  were  not. 

As  to  equal  division  of  the  periphery,  five  objected  and  three  were 
in  favor.  Of  those  who  objected,  only  two  gave  the  same  reason.  This 
reason,  however,  referred  to  manufacturing  co.st,  as  did  one  other  reason 
given.  Therefore  three  favored  the  unequal  division,  thinking  it  cheaper 
to  manufacture,  whereas  two  favored  the  unequal  division  in  order  that 
a  larger  bearing  on  the  small  diameter  of  the  gear  might  be  obtained. 
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After  careful  consideration  of  the  various  points  brought  out  in  con- 
nection with  the  replies  summarized  above  and  of  such  other  conditions 
as  the  members  of  the  committee  present  were  in  position  to  bring  up, 
the  chief  reasons  for  equal  division  of  the  periphery  may  be  summarized 
as  follows: 
Equal  Division 

1.  Uniformity  in  general  design  with  the  six-  and  ten-spline  propor- 
tions already  accepted. 

2.  In  the  milling  operation  there  would  be  less  material  to  be  removed 
and  surface  to  be  covered;  therefore  less  cost. 

3.  In  the  grinding  operation  there  would  be  less  surface  to  be  covered ; 
therefore  less  expense  in  manufacturing. 

4.  The  shaft  would  be  stiffer. 

The   foregoing  enumerated  advantages  of  the  equal  division  appear 
to  the  committee  to  have  much  less  weight  than  the  reasons  for  unequal 
division  considered,  which  were  as  follows  : 
Unequal  Division  provides: 

1.  Larger  bearing  surface  on  the  small  diameter.  This  is  especially 
important  when  auxiliary  grooves  are  provided  at  the  root  of  the  spline 
of  the  shaft,  which  grooves  are  in  some  cases  necessary  in  order  to 
develop  the  necessary  depth  of  straight  surface  on  the  side  of  the  spline 
when  the  spline  is  developed  by  the  bobbing  process.  The  auxiliary  groove 
is  also  of  advantage  when  the  small  diameter  of  the  shaft  is  finished  by 
grinding,  as  it  obviates  the  necessity  of  grinding  up  into  a  sharp  corner. 

2.  Lighter  shaft. 

3.  Less  material  to  be  removed  bv  the  broach  and  therefore  less  ex- 
pensive broaching  operation. 

4.  Other  things  being  equal,  a  gear  or  other  part  containing  the 
broached  hole  would  probably  go  out  of  shape  in  heat-treating  somewhat 
less  if  provided  with  narrow  slots  than  it  would  with  the  comparatively 
wide  slots  resulting  from  an  equal  division  of  the  periphery. 

Of  the  replies  summarized  above,  one  only,  from  C.  S.  Crawford  of 
the  Cole  Company,  contained  recommendation  of  any  specific  proportion. 
He  recommended  that  the  width  of  the  splines  represent  from  35  to  40 
per  cent,  of  the  outside  periphery  of  the  shaft. 

The  Division  decided  to  go  ahead  on  a  design  which  should  be  a 
modification  of  the  various  views  expressed  in  the  replies  mentioned 
above  and  which  seemed  good  design,  namely  that  after  subtracting 
from  the  periphery  an  amount  of  surface  suitable  for  the  eight  auxiliary 
grooves,  which  in  actual  construction  might  or  might  not  be  used  as  the 
designer  should  elect,  the  remaining  portion  of  the  periphery  be  ap- 
proximately equally  divided. 

DATA  SHEET  DIVISION 

The  Data  Sheet  Division  (B.  D.  Gray,  Chairman),  which  has  in 
charge  the  issuance  of  supplemental  and  superseding  sheets  for  the 
S.  A.  E.  Handbook  of  standards  and  recommended  practices  and  general 
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engineering  data  applicable  to  the  automobile  field,  is  very  active  and  at 
its  last  meeting  formulated  recommendations  as  to  methods  of  dis- 
seminating widely  at  nominal  cost  separate  copies  of  the  official  version 
of  S.  A,  E.  practices. 

The  present  data  book  is  of  approximately  the  same  size  as  other 
data  books  and  is  more  convenient  for  use  in  drafting  rooms  and  filing 
as  well  as  more  convenient  for  carrying,  than  a  book  of  greater  length 
and  width  would  be.  Most  of  matter  thus  far  printed  and  to  be  printed 
in  data  sheet  form  can  be  put  on  the  present  size  sheet  to  very  good 
advantage  and  it  does  not  seem  desirable  to  provide  larger  sheets  for 
other  than  the  comparatively  small  percentage  of  material  which  cannot 
be  put  conveniently  on  the  present  size  sheet.  Where  necessary  or  ad- 
visable, however,  matter  will  be  printed  and  issued  to  the  members  on 
letter-size  sheets,  8^2"  x  11",  in  conformity  with  the  recommendation 
of  the  Data  Sheet  Division  and  the  approval  of  the  Council.  TJie  sheets 
will  probably  be  punched  on  the  short  edge  for  insertion  in  looscrleaf 
folders.  Data  sheets  hereafter  issued  .by  the  Society  will  be  marked 
"official  publication." 


ELECTRICAL  EQUIPMENT  DIVISION 

The  Electrical  Equipment  Division  (A.  L.  Riker,  Chairman),  took 
up  the  matter  of  installing  fuses  in  circuits  from  storage  batteries  as 
applied  to  both  two-wire  and  single  wire  systems.  A  long  discussion  was 
also  had  to  the  best  methods  of  controlling  the  rays  of  headlights  in 
such  a  way  as  to  insure  comfortable  and  entirely  safe  country  driving. 

ELECTRIC  VEHICLE  DIVISION 

The  meeting  held  this  month  was  the  first  one  of  the  Electric  Vehicle 
Division.  The  Division  proceeded  with  temporary  organization,  being  in 
consultation  with  the  delegates  from  the  Electric  Vehicle  Association 
Standards  Committee.  It  was  the  sense  of  the  meeting  that  the  Society 
of  Automobile  Engineers  should  be  requested  to  have  more  electric 
vehicle  representatives  on  the  different  Divisions  of  the  S.  A.  E.  Standards 
Committee  wherein  the  work  is  common  to  both  gasoline  and  electric 
vehicles. 

IRON  AND  STEEL  DIVISION 

The  Iron  and  Steel  Division  (Henry  Souther,  Chairman),  checked 
carefully  the  minutes  of  its  last  meeting  and  considered  and  approved 
forms  which  will  be  used  for  securing  in  tabular  and  curve  form  data 
so  far  as  possible  as  to  the  physical  properties  of  S.  A.  E.  steels. 

The  prospect  is  that  the  Iron  and  Steel  Division  will  recommend  that 
about  half  of  the  previously  accepted  eighty  specifications  of  S.  A.  E. 
steels  be  eliminated;  also  that  in  the  case  of  some  steels  the  previously 
accepted  content  of  phosphorus  and  sulphur  be  raised. 
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Another  meeting  of  the  Iron  and  Steel  Division  is  scheduled  to  be 
held  during  the  next  two  months,  for  the  purpose  of  considering  and 
collating  data  of  physical  properties  of  S.  A.  E.  steels,  and  settling  finally 
upon  the  recommendations  to  be  made  in  its  next  report  to  the  Society, 
the  report  so  far  as  formulated  at  present  having  been  discussed  at  the 
meeting  of  the  Standards  Committee  held  this  month.  According  to  the 
regular  procedure  the  Iron  and  Steel  Division  report,  before  being 
submitted  to  the  Society  for  acceptance,  will  be  again  discussed  at  a 
meeting  of  the  Standards  Committee,  when  approved  by  the  Council  of 
the  Society. 


MISCELLANEOUS  DIVISION 

The  Miscellaneous  Division  (John  G.  Utz,  Chairman)  recently  recom- 
mended the  spark  plug  with  larger  hexagon  head  to  permit  the  employ- 
ment of  larger  porcelains  without  disturbing  interchangeability  with  the 
previously  accepted  standard,  the  A.  L  A.  M.  spark  plug,  the  name  of 
which  was  changed  to  S.  A.  E.  some  years  ago. 

A  complete  table  of  dimensions  of  pins  for  S.  A.  R  standard  rod  and 
yoke  ends  was  submitted. 


MOTOR  TESTING  DIVISION 

Professor  R.  C.  Carpenter,  Professor  J.  A.  Moyer,  William  Guy  Wall 
and  Herbert  Chase  attended  the  meeting  of  the  Motor  Testing  EHvision 
at  which  time  the  three  motor  testing  forms  submitted  at  the  last  meeting 
of  the  Society  were  further  considered  and  it  was  decided  to  draw  up  a 
code  for  use  in  connection  with  the  conduct  of  motor  tests. 


NOMENCLATURE  DIVISION 

The  Nomenclature  Division  (A.  B.  Cumner,  Chairman),  limited  its 
proceedings  to  formal  discussion  as  to  the  plan  and  scope  of  future 
activities.  A  vote  was  passed  requesting  the  Council  to  instruct  the 
various  Divisions  of  the  Standards  Committee  to  refer  to  it  all  questions 
invohing  nomenclature.  The  Division  is  co-operating  with  the  Nomencla- 
ture Committee  of  the  British  Engineering  Standards  Committee,  which 
is  supported  by  the  English  government  and  represents  the  leading  engi-, 
neering  societies  and  firms  of  Great  Britain.  Mr.  Giarles  Wheeler,  a 
metnbec  o£  the  Counril  of  tlie  Institution  of  Automobile  Engineers,  who 
attended  the  last  summer  meeting  of  the  S.  A.  E.,  is  Chairman  of  the 
British  nomenclature  committee.  A  letter  from  him  was  read  at  the 
Standards  Committee  meeting  announcing  that  he  was  sending  for  th« 
consideration  of  the  S.  A.  E.  Nomenclature  Division,  a  list  of  w^ords  and 
phrases  which  is  now  under  the  consideration  of  his  committee. 
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PLEASURE  CAR  WHEELS  DIVISION 
The  Pleasure  Car  Wheels  Division  took  under  consideration  the 
results  of  an  extensive  series  of  tests  of  rims  conducted  by  E.  R.  Hall. 
It  was  thought  that  in  view  of  these  tests  it  had  been  demonstrated  that 
the  figures  for  deflection  and  permanent  set  of  rims  under  specific  test, 
contained  in  the  First  Report  of  the  Division,  submitted  at  the  meeting 
of  the  Standards  Committee  held  in  January  last,  but  referred  back  to 
committee,  were  justified.     (See  December,  1913,  Bulletin,  p.  214.) 

The  Division  expects  to  make  recommendations  which  will  reduce 
the  commonly  used  sizes  of  pneumatic  tires  to  twelve,  in  any  event  not 
more  than  sixteen.  At  the  present  time  some  of  the  tire  companies  are 
listing  fifty  different  sizes. 

Eight  tire  sizes  which  the  Division  decided  to  recommend  are  shown 
in  the  following  table: 


Tire  Seat 

Rim  Sises 

Tire  Sises 

Diameter 

30x3 

30x3 

-24" 

30x3^ 

30x354 

23" 

32x354 

32x354 

25" 

32x4 

32x4 

24" 

34x4 

34x4 

26" 

34x4^ 

34x454 

25" 

36x4^ 

36: 

m54 

27" 

38X5J4 

38. 

:S54    27" 

This  table,  it  will  be  noted,  involves  only  eight  rim  sizes,  and  five 
tire  seat  diameters.  One  or  two  other  regular  tire  sizes  are  under  con- 
sideraticm  by  the  Division. 

It  was  thought  by  the  Division  that  tire  oversizes  should  not  be  recom- 
mended for  regular  equipment 

The  British  standards  of  one-piece  clincher  rim  sections  which  are  in 
force  in  Europe  today  and  which  it  was  reported  had  been  approved  by 
the  Qincher  Automobile  Tire  Manufacturers*  Association  of  Cleveland, 
Ohio,  for  millimeter  sizes  (the  American  sizes  being,  of  course,  in  inches), 
were  considered.  There  were  some  apparent  discrepancies  in  the  stated 
tolerances  from  precise  measurement  of  the  British  Standards,  upon  which 
more  information  is  being  sought.  It  is  the  intention  that  there  shall  be 
ready  for  presentation  at  the  next  meeting  of  the  Society  a  paper  setting 
forth  the  difference  in  American  and  European  practice  in  this  regard. 

A  number  of  wheel-makers  attended  the  meeting  of  the  Pleasure  Car 
Wheels  Division  to  take  part  in  the  discussion  of  the  possibility  of  stand- 
ardizing wood  wheel  dimensions  and  felloe  bands  for  pneumatic  tires. 
A  number  of  drawings  and  sketches  were  submitted  to  elucidate  the  sub- 
ject, the  situation  as  to  which  appears  at  this  time  to  be  that  it  is 
probably  feasible  to  recommend  two  sets  of  dimensions  which  will 
cover  the  practice.  It  was  hoped  that  one  set  of  dimensions  could  be 
recommended,  as  has  been  done  by  the  Society  in  the  case  of  solid  tires, 
bat  whether  this  can  be  done  will  be  discussed  in  a  paper  to  be  presented 
at  a  later  date. 
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RESEARCH  DIVISION 
At  the  meeting  of  the  Research  Division  scheduled  for  April,  the 
following  were  present:  Professor  D.  L.  Gallup  (Chairman),  Professor 
James  A.  Moyer,  Professor  C.  B.  Veal  and  H.  L.  Thomson.  The  Division 
took  under  consideration  the  making  of  tests  to  determine  proper 
sizes  of  tap  drills,  a  subject  which  the  Data  Sheet  Division  took  up  with  a 
view  to  decreasing  the  breakage  of  taps,  and  which  after  a  preliminary 
investigation  by  the  Data  Sheet  Division,  was  by  its  request  referred  to 
the  Research  Division,  through  the  Standards  Committee  and  the  Council 
of  the   Society. 

SPRINGS  DIVISION 

The  Springs  Division  (Harold  L.  Pope,  Chairman),  is  formulating  a 
table  of  axle  clips  for  use  on  pleasure  cars,  with  the  idea  of  reducing 
the  number  of  sizes  and  submitting  a  design  of  clip  that  will  represent 
the  best  engineering  practice.  Correspondence  is  being  conducted  with 
axle  and  clip  manufacturers  with  a  view  to  securing  complete  data  bearing 
on  spring  clip  dimensions.  Data  have  already  been  collected  from  a 
large  number  of  automobile  engineers  showing  the  practice  as  to  the 
diameter  of  spring  clip  shank  with  relation  to  the  width  of  leaf  springs 
and  giving  information  as  to  the  best  methods  of  reducing  to  a  minimum 
breakage  of  short  spring  leaves. 

The  Committee  appeared  to  favor  the  use  with  center  bolts  of  springs 
of  U.  S.  standard  hexagon  nuts  tapped  with  S.  A.  E.  screw  standard 
thread.  Also  that  nuts  for  spring  clips  have  a  length  of  one  and  a  half 
times  the  diameter  of  the  clip  shank. 

It  is  planned  to  hold  another  meeting  of  the  division  prior  to  the 
meeting  of  the  Society  to  be  held  at  Cape  May  in  June,  commencing 
on  the  23rd. 

EYE    BUSHING    AND   BOLT    TOLERANCES 

The  Division  recommended  that  the  tolerance  on  bushed  eyes  of  leaf 
springs  be  changes  from  +  .000       (recommendation  accepted  at  the  Jan- 

—  .002  uary,  1913,  meeting  of  the  Society) 
to  +  .002 

—  .001    - 

Also  that  the  tolerance  of  bolts  for  bushed  eyes  be  changed  from 

—  .003        (recommendation  accepted  at  the  Jan- 

—  .004  uary,  1913,  meeting  of  the  Society) 
t<i  —  .OOJ 

—  .004 

Also  that  the  tolerance  of  eyes  not  bushed  be  changed  from 

-f  .000       (recommendation  accepted  at  the  Jan- 

—  .005  uary.  1913,  meeting  of  the  Society) 
-   to  +  .002 

—  .001 

Also  that  the  tolerance  of  bolts  for  eyes  not  bushed  be  changed  from 

—  .007        (recommendation  accepted  at  the  Jan- 

—  .008  uary,  1913,  meeting  of  the  Society) 
to  —  .002 

—  .004 
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REGISTRATION  LIST  OF  STANDARDS 
COMMITTEE  MEETING 

Reuben  Allerton,  Sales  Agent,  Bronxville,  N,  Y. 

Joseph  A.  Anglada,  Member  of  Council  (Commercial  Car  Wheels  Di- 
vision) Consulting  Engineer,  New  York. 

J.  R.  C.  Armstrong  (representing  Electric  Vehicle  Association),  (Thief 
Electrical  Engineer,  General  Vehicle  Company. 

B.  B.  Bachman  (Truck  Standards  Division),  Assistant  Engineer.  Autocar 

Co. 
H.  S.  Baldwin  (representing  Electric  Vehicle  Association). 
R.    S.    Bryant    (Pleasure   Car   Wheels    Division),    Consulting    Engineer, 

Standard  Welding  Company. 

C.  C  Carlton  (Pleasure  C^r  Wheels  Division),  Firestone  Tire  &  Rubber 

Company. 

R.  C.  Carpenter  (Motor  Testing  and  Research  Divisions),  Professor  of 
Experimental  Engineering  and  Consulting  Engineer,  Sibley  College. 
Cornell  University. 

Herbert  Chase  (Miscellaneous  and  Motor  Testing  Divisions),  Laboratory 
Engineer,  Automobile  Club  of  America. 

Coker  F.  Clarkson,  General  Manager,  Society  of  Automobile  Engineers. 

C.  E.  Qemens  (Frame  Sections  and  Truck  Standards  Divisions),  Me- 
chanical Engineer,  Perfection  Spring  Company. 

W.  H.  Conant  (Electrical  Equipment  Division),  Detroit  Manager,  Gould 
Storage  Battery  Company. 

Frank  Conrad  (Electrical  Equipment  Division),  Electrical  Engineer, 
Westinghouse  Electric  and  Manufacturing  Company. 

-Arthur  B.  Cumner  (Chairman  Nomenclature  Division),  Transportation 
Engineer,  New  York  City. 

Hermann  F.  Cuntz  (Treasurer  of  the  Society),  Mechanical  Engineer  and 
Patent  Attorney,  New  York  City. 

Charles  Ethan  Davis  (Lock  Washers  Division),  Advising  Mechanical  En- 
gineer, New  York  City. 

Arthur  M.  Dean  (Data  Sheet  Division),  Palmer  and  Singer  Manufactur- 
ing Company. 

E.  H.  Ehrman  (Miscellaneous  Division),  Secretary  and  Factory  Manager, 

Chicago  Screw  Company. 
Thomas  J.  Fay  (Nomenclature  Division).  Manager  Rockefeller  Motor  Co. 
Bruce  Ford  (Truck  Standards  Division),  Fourth  Vice-president  Electric 

Storage  Battery  Company. 
Radclyffc  Fumess,  Research  Engineer,  Midvale  Steel  Company. 

F.  M.  Germane   (Ball  and  Roller  Bearings  Division),  Assistant  General 

Manager,  Standard  Roller  Bearing  Company. 
Christian   (iirl    (Member  of   Council   and    Springs    Division),    President, 

Perfection  Spring  Company. 
B.  D.  Gray  (Ball  and  Roller  Bearings  Division  and  Chairman  Data  Sheet 

Division),  Vice-president  Hess-Bright  Mfg.  Company. 
H.  I^  Greene,  Chemist,  J.  H.  Williams  and  Company. 

E.  R.    Hall    (Pleasure    Car   Wheels    Division),    Experimental    Engineer, 

(Joodycar  Tire  &  Rubber  Company. 
P.  M.  Heldt  (Nomenclature  Division).  Editor  of  Horseless  Age. 
Russell    Hoopes    (Commercial    Car    Wheels    Division),    Superintendent, 

Hoopes  Brothers  and  Darlington,  Inc. 

G.  A.  House,  Manager  Sales.  Hayes  Wheel  Company. 

F  G.  Hughes  (Ball  and  Roller  Bearings  Division),  Chief  Engineer  and 
Production  Manager,  New  Departure  Manufacturing  Company. 

F.  J.  Jarosch  (Ball  and  Roller  Bearings  Division),  Chief  Engineer,  J.  S. 

Brctz  Company. 
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Leonard  Kebler  (Electrical  Equipment  Division),  President,  Ward  Leon- 
ard Electric  Company. 

A.  M.  Laycock  (Commercial  Car  Wheels  Division),  Chief  Engineer,  Axle 
Department,  Sheldon  Axle  Company. 

T.  L.  Lee,  Northeast  Electric  Company,  Rochester,  N.  Y. 

Henry  M.  Leland  (President  of  the  Society),  President  and  Advisory 
Manager,  Cadillac  Motor  Car  Company. 

P.  W.  Litchfield,  Factory  Manager,  Goodyear  Tire  and  Rubber  Company. 

Robert  McA.  Lloyd  (Truck  Standards  Division),  Consulting  Engineer, 
New  York  City. 

Wm.  V.  Lowe  (Data  Sheet  Division),  Engineer  and  New  England  Repre- 
sentative of  Hess-Bright  Mfg.  Company. 

Alden  L.  McMurtry  (Electrical  Equipment  Division),  Consulting  Engineer. 
Sound  Beach,  Conn. 

Howard  Marmon,  Past  President  of  the  Society  (Carbureter  Fittings, 
Pleasure  Car  Wheels  and  Chairman  Ball  and  Roller  Bearings  Divi- 
sion), Secretary  and  Engineer,  Nordyke  &  Marmon  Company. 

A.  J.  Marshall  (representing  Electric  Vehicle  Association). 

R.  L.  Morgan  (Springs  Division),  Consulting  Engineer,  Worcester,  Mass. 

J.  A.  Moyer  (Motor  Testing  and  Research  Divisions),  Professor  in  charge 
of  Department  of  Mechanical  Engineering,  Pennsylvania  State  College. 

W.  M.  Newkirk  (Springs  Division),  Mechanical  Engineer,  William  and 
Harvey  Rowland,  Inc. 

Wm,  H.  Palmer,  Jr.  (Electrical  Equipment  Division),  Assistant  Engineer, 
Electric  Storage  Battery  Company. 

J.  H.  Parker  (Iron  and  Steel  Division),  Metallurgist,  Carpenter  Steel 
Company. 

H.  L.  Pope  (Member  of  Council,  Data  Sheet  Division  and  Chairman  of 
Springs  Division),  Mechanical  Engineer,  Pope  Manufacturing  Com- 
pany. 

N.  B.  Pope  (Miscellaneous  Division),  Technical  Editor,  Motor  Trades 
Publishing  Company. 

A.  L.  Riker  (Bearings,  Frame  Sections,  Miscellaneous  and  Chairman  Elec- 
trical Equipment  Division),  Vice-president  and  Chief  Engineer,  Loco- 
mobile Company  of  America. 

W.  H.  Roberts  (Truck  Standards  Division),  Assistant  Engineer,  Depart- 
ment of  Finance,  New  York  City, 

A.  J.  Ross  (representing  Electric  Vehicle  Association). 

E.  F.  Russell  (Member  of  Council,  Iron  and  Steel  and  Truck  Standards 

Divisions,  Longmeadow,  Massachusetts.    . 

C.  F.  W.  Rys  (Iron  and  Steel  Division),  Metallurgical  Engineer,  Carnegie 
Steel  Company, 

Charles  L.  Schwarz  (Commercial  Car  Wheels  and  Truck  Standards  Divi- 
sions), Philadelphia,  Penna. 

Arthur  J.  Slade  (Commercial  Car  Wheels  and  Truck  Standards  Divi- 
sions), Consulting  Engineer,  New  York  City. 

Henry  Souther  (Chairman  of  Standards  Committee),  Vice-president  and 
General  Manager,  Ferro  Machine  and  Foundry  Company. 

C.  W.  Spicer  (Chairman  Broaches  Division),  President,  Spicer  Manufac- 
turing Company. 

H.  J.  Stagg,  Jr..  Halcomb  Steel  Company. 

R  E.  Sweet  (Carbureter  Fittings  and  Miscellaneous  Divisions),  Consult- 
ing Engineer,  Cadillac  Motor  Car  Company. 

W.  R.  Strickland  (Frame  Sections  Division),  Principal  Assistant  Engineer. 
Peerless  Motor  Car  Company. 

F.  W.  Trabold  (Iron  and  Steel  and  Truck  Standards  Divisions).  Manager 

Sales  Department,  J.  H.  Williams  and  Company. 
J.  G.  Utz    (Chairman  of  Miscellaneous  Division),  Consultinjj  Engineer, 
Perfection  Spring  Company, 
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W.  G.  Wall  (Vice-president  of  the  Society  and  member  Motor  Testing 
Division)  vice-president  and  Chief  Engineer,  National  Motor  Vehicle 
Company. 

P.  D.  Wagoner  (Electric  Vehicle  Division),  President,  General  Vehicle  Co. 

E.  R.  Whitney  (Commercial  Car  Wheels  and  Truck  Standards  Divisions 
and  Chairman  of  Standards  Committee  of  Electric  Vehicle  Associa- 
tion), Chief  Engineer,  Commercial  Truck  Company  of  America. 

M.  W.  H.  Wilson  (Ball  Bearings  Division),  Assistant  Superintendent, 
Cadillac  Motor  (Tar  Company. 

Henry  C.  Wilson  (Member  of  Council),  Consulting  Engineer,  New  York 
City. 

C  A.  Woodruff  (Pleasure  (^r  Wheels  Division),  Assistant  Superinten- 
dent, American  Tube  and  Stamping  Company. 

C.  B.  Williams  (Pleasure  Car  Wheels  Division),  Treasurer,  Mott  Wheel 
Company. 

W.  S,  Zimmerman,  Gould  and  Eberhardt. 


MEMBERS  OF  THE  SOCIETY  ELECTED  DURING  APRIL 

MEMBER  GRADE 

Boening,  Fred  S.,  Saginaw  Sheet  Metal  Works,  Saginaw,  Mich. 
Bowlzer,  A.  H.,  Jr.,  8  Davis  Court,  Lakewood,  Ohio. 
DcWitt,  George  WilKam,  Munger  Auto.  Co.,  Dallas,  Texas. 
Manly,  Ch^s.  M,,  250  West  54th  Street,  New  York  City. 
Martin,  Wm.  W.,  Martin  Coulter  Co..  Pittsburgh.  Pa. 
Merritt,  Seneca  W.,  Moreland  Motor  Truck  Co..  Los  Angeles,  Cal. 
Overman,  M.  C,  Cornell  University  Club,  New  York  City. 
Peck,  Fred.  G..  Lock  Box  14,  Station  C.  Buffalo,  N.  Y. 
Torrence,  Geo.  P.,  Jr.,  Link  Belt  Co.,  Indianapolis,  Ind. 

ASSOaATE  GRADE 

Atwell,  Edwin,  341  Fifth  Avenue,  New  York  City. 

Champ,  Norman  B.,  Champ  Spring  Co.,  St.  Louis,  Mo. 

(^saway,  Frederic  S.,  136  West  52nd  Street,  New  York  City. 

Lynn,  Thomas  H.,  Lycoming  Foundry  &  Machine  Co.,  Williamsport.  Pa. 

Moffctt,  P.  R.,  1220  Citizens  Bldg..  Cleveland,  O. 

Oliver,  Morris  O..  20  N.  Pine  St.,  York,  Pa. 

O'Malley,  John  M.,  63  Edgewood  St.,  Hartford,  Conn. 

Oakes,  Walter  S.,  1435  Bellefontaine  St.,  Indianapolis.  Ind. 

Picard,  Sidney  L.,  511  Cadillac  Avenue,  Detroit,  Mich. 

Skilliman,  Clarence  G.,  324  South  Front  St.,  Fremont,  O. 

Terry,  Chas.  W.,  722  Ford  Bldg.,  Detroit,  Mich. 

Thomson,  Arthur  6.,  Joseph  Dixon  Crucible  Co.,  Jersey  City,  X.  J. 
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SUMMER  MEETING  . 

The  members  will  receive  shortly  a  special  circular  containing 
details  of  arrangements  for  the  Summer  meeting  of  the  Society, 
to  be  held  at  Hotel  Cape  May,  Cape  May,  N.  J.  Any  informa- 
tion required  by  members  in  this  connection  in  addition  to  that 
j^iven  in  the  circular,  will  be  furnished  gladly  upon  application 
to  the 

GENERAL  COMMITTEE  ON  ARRANGEMENTS, 
1790  Broadway,    New  York  City. 

Mark  June  23,  24,  25,  26  in  your  engagement  book  as  set  aside 
for  profit  and  enjoyment, 

TUESDAY,  JUNE  23 

2,00  P.  M. — Standards  Committee  meeting. 
8.00  P.  M. — Meeting  of  Board  of  Governors  of  Sections  of  the 
Society. 

WEDNESDAY,  JUNE  24 

2.00  P.  M. — Business  and  professional  sessions  of  the  Society. 
8.00  P.  M. — Entertainment  by  Sections  of  the  Society. 

THURSDAY,  JUNE  25 

9.30  A.  M. — Professional  Session. 
2.00  P.  M. — Professional  Session. 
8.00  P.  M. — Dinner  and  European  Trip  Lecture. 

FRIDAY,  JUNE  26 

9.30  A.  M. — Professional  Session. 

1.00  P.  M. — Adjournment  of  Professional  Sessions. 

Baseball  games  between  Sections  of  the  Society  in  the 
afternoon. 

Games,  Tournaments. 

SATURDAY,  JUNE  27 
Competitions  in  other  sports.  ___ 
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SECOND  EUROPEAN  VISIT 

The  itinerary  given  below  of  the  Second  European  \'isit  of 
the  Society  is  tentative,  but  in  the  opinion  of  the  General  Com- 
mittee on  Arrangements  will  not  be  changed  very  much  in  what 
will  be  decided  upon  finally. 


Friday. 

Oct. 

9th: 

Thursday, 

c 

15th: 

Friday  to 
Tuesday, 

■ 

I6th 

a 

20thj 

Wednesday. 

<t 

21st: 

Thursday, 

B 

22d: 

Friday  to 

« 

23d: 

Saturday, 
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24th: 

Sunday, 

« 

25th: 

Monday, 

tt 

26th: 

Tuesday, 

If 

27th: 

Wednesday, 

u 

28th: 

Thursday, 

u 

29th: 

Friday, 

u 

30th: 

Saturday, 

u 

31st: 

Sunday, 

Nov 

.    1st: 

Monday, 

« 

2d: 

Tuesday, 

Tuesday  and 

Wednesday, 

Thursday, 


Friday, 
Friday  to 

Saturday, 
tSiinday, 

Sunday, 


:}: 


3d: 

3d 

4th 

5th 


) 


6th: 

14th 
15th 

22d: 


\ 


ITINERARY 

Leave   New  York  per  SS,   Kranprinsessin   CeciU 

1:00  a.m. 
Due  to  arrive  CHERBOURG  p.m.  and  proceed 

direct  by  special  train  to  PARIS. 

[►In  PARIS. 

Leave  PARIS  2:20  p.m.  for  TURIN. 
Arrive  TURIN     6.-00  am. 
Leave  TURIN    8K)0  p.m. 
Arrive  MILAN  10:50  p.m. 

In  MILAN. 

Leave  MILAN        7:25  a.m. 

Arrive  LUCERNE  1:51  p.m. 

In  LUCERNE. 

Leave  LUCERNE         9:14  a.m. 

Arrive NEUHAUSEN  12:56  p.m. 

Visit  to  SCHAUFFHAUSEN. 

Leave  NEUHAUSEN  9:37  a.m. 

Arrive  STUTTGART  2. -03  p.m. 

In  STUTTGART. 

Leave  STUTTGART  lOKXJ  a.m. 

Arrive  MAYENCE        2:51  p.m. 

Leave    MAYENCE    lO.-OO   a.m.    by   steamer   for 

COLOGNE,  arriving  at  7:30  p.m. 
In  COLOGNE. 
Leave  COLOGNE    9:00  a.m. 
Arrive  ESSEN         10:30  a.m. 
Leave  ESSEN  5:15  p.m. 

.Arrive  COLOGNE    6:48  p.m. 
Leave  COLOGNE      7:56  a.m. 
Arrive  BRUSSELS   11:25  a.m. 

In  BRUSSELS. 

Leave  BRUSSELS  8:52  A.M. 
Arrive  ANTWERP  9:48  a.m. 
Leave  ANTWERP  7:00  p.m. 
Thence  by  steamer  to  HARWICH   and  rail  to 

LQNDON. 
Arrive  in  LONDON  about  8KX)  a.m. 


j-In  LONDON. 

Leave   by   morning   train   for   SOUTHAMPTON 

and  sail  bv  the  SS.  George  Washington. 
Due  to  arrive  in  NEW  YORK. 
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PrtstnUd  h*for€  Indiana 
Sedwn  of  the  Society. 


CARBURETION— ITS  ANOMALIES 

By  F.  S.  TicE.* 
(Member  of  the  Society) 

As  time  goes  on,  a  more  intelligent  recognition  is  being  accorded  those 
physical  phenomena  which  inherently  occur  in  the  act  of  carburetion  of  air 
with  a  liquid  fuel  or  its  vapor.  Each  of  these  several  phenomena  is  in  itself 
an  event  the  progress  of  which  follows  an  inflexible  rule,  capable  of  simple 
and  straightforward  statement.  But  the  conditions  under  which  the  act  of 
carburetion  must  go  forward  bring  into  the  matter  variables  in  the  corre- 
lation of  simultaneous  phenomena.  And  these  variables  are  often  most 
difficult  of  reconciliation  with  the  desired  result. 

At  the  outset,  in  motor-propelled  vehicles,  the  nature  of  our  fuels 
places  a  limitation  upon  the  sort  used — it  must  be  liquid.  This  immediately 
brings  into  being  the  two  main  problems  of  carburetion:  proportioning  of 
the  mixture  ingredients ;  and  vaporization  of  the  fuel.  While  the  perform- 
ance of  the  two  functions  of  the  carburetting  device  cannot  be  said  to  be 
diametrically  opposed  in  character,  it  surely  does  not  follow  that  excellence 
in  the  performance  of  one  of  them  presupposes  an  equally  meritorious 
result  in  the  other. 

It  has  been  stated  that  there  are  essentially  two  problems,  namely :  pro- 
portioning of  the  fuel  to  the  air ;  and  vaporization  of  the  fuel.  Let  us  first 
run  through  the  points  involved  in  the  satisfaction  of  each,  as  if  it  stoo<l 
alone;  and  later  let  us  see  the  state  of  agreement  or  disagreement  in  the 
carburetting  system  following  the  attempt  to  make  the  two  functions  go  on 
simultaneously. 

In  the  following  there  will  be  no  reference  to  this  or  that  type  of 
carbureter,  as  distinguished  from  its  fellows.  In  each  case  and  in  each 
make  of  device  the  results  attempted  are,  or  should  be,  the  same.  Starting 
at  this  point,  the  field  is  cleared  for  an  abstract  consideration  of  the  rela- 
tions of  principles  and  methods. 

In  all  carburetting  devices  to  date,  capable  of  satisfactory  use  in  motor 
cars,  the  liquid  fuel  is  brought  into  the  presence  of  the  air  with  which  it  is 
to  combine  by  means  of  a  pressure  depression  exerted  upt)n  the  discharge 
end  of  a  passage  so  located  as  to  cause  the  fuel  to  be  carried  off  by  a 
moving  column  of  air.  This  is  the  fundamental  point  of  similarity  in 
carbureters.  But  here  this  basic  similarity  ends,  since  at  least  two  varia- 
tions are  employed  to  create  this  depression  on  the  fuel  passage  exit.  In 
any  case,  it  is  sought  to  control  the  quantity  of  fuel  discharged  by  virtue 
of  this  depression  to  give  a  relationship,  or  set  of  relationships  over  the 
range  of  the  motor,  between  the  quantity  of  air  and  quantity  of  fuel 
aspirated  by  the  motor. 


•Engineer,  Holley  Brothers  Company. 
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The  possible  variations  in  the  means  and  combinations  of  means  used 
to  accomplish  this  result  constitute  the  most  interesting  phase  of  carbu- 
reter design,  as  we  know  it.  All  embrace  the  following  two  items,  either 
singly  or  in  combination :  ( i )  variable  depression  on  fuel  orifice  or 
orifices ;  and  (2)  variable  fuel  orifice  or  orifices.  That  the  possibly  usable 
variations  are  almost  endless  is  proven  by  the  great  variety  of  devices 
with  which  the  market  is  stocked. 

But,  whatever  may  be  the  means  of  securing  proportioning,  and  what- 
ever may  be  the  degree  of  its  perfection  under  constant  conditions,  it  is 
subject  to  irregularities  as  a  result,  of  temperature  change.  By  this  is  not 
meant  seasonal  changes  of  atmospheric  temperature  alone,  since  most 
carbureters  provide  means  for  compensating  in  large  measure  for  this 
variation.  The  most  mischievous  temperature  change  is  that  due  to  the 
activity,  or  lack  of  activity,  of  the  motor  itself.  Naturally  the  temperature 
changes  from  the  latter  source  are  greatest,  and  therefore  most  difficult, 
with  low  atmospheric  temperatures;  and,  as  a  consequence,  irregularities 
in  mixture  proportioning  are  greater  in  the  cold  than  in  the  warm  months. 

Qiange  in  temperature,  cither  of  the  air  entering  the  carbureter,  of 
the  carbureter  water-jacket,  or  of  the  motor  proper,  works  to  change 
mixture  proportions  in  the  following  ways : 

(a)  If  the  air  entering  the  carbureter  is  subject  to  temperature 
change  from  moment  to  moment,  or  from  hour  to  hour,  as  is  the  tempera- 
ture under  the  hood  of  the  car,  the  depression  of  pressure  in  the  carbu- 
reter, with  a  given  throttle  opening,  is  ordinarily  changed  somewhat  in- 
versely as  the  temperature.  This  effect,  while  small,  rather  tends  to  main- 
tain than  alter  proportions.  But,  unfortunately,  it  is  not  unaccompanied 
by  effects  of  considerably  greater  magnitude,  which  operate  in  the  other 
direction.  Not  only  are  the  surface  tension  or  capillarity  and  the  internal 
friction  or  viscosity  of  the  fuel  lowered  with  temperature  increase,  making 
for  a  considerably  higher  discharge  rate  under  unchanged  depression,  but 
the  coefficient  of  efflux  of  the  nozzle  or  jet  increases  with  a  rising  tempera- 
ture. The  converse  is,  of  course,  equally  true.  The  result  is  that  mixture 
proportions  cannot  be  maintained  in  the  face  of  changing  air  tempera- 
ture, without  readjustment  of  the  carbureter. 

The  remedy  in  this  case  lies  in  providing  means  for  running  normally 
with  the  air  entering  the  carbureter  at  a  temperature  considerably  higher 
than  the  highest  atmospheric  temperature  likely  to  be  encountered  through- 
out the  year.  Such  an  expedient,  of  course,  requires  a  control,  automatic 
or  otherwise,  to  minimize  changes  in  normal  air  temperature.  In  this 
way  the  effect  of  air  temperature  change  can  be  confined  almost  wholly 
to  the  period  of  "warming  up." 

(b)  If  the  temperature  of  the  entering  air  remains  practically  con- 
stant, the  effect  of  a  carbureter  water-jacket  is  identical  with  that  noted 
for  change  of  air  temperature.  Of  course  its  effect  is  not  nearly  so  great, 
since  the  jet  or  nozzle  temperatures  most  nearly  follow  those  of  the  air- 
stream  passing.  On  the  other  hand,  if  both  air  and  jacket  temperature 
vary,  the  disturbance  in  this  case  may  be  much  greater  than  in  a  device 
without  jacket  _     . 
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(c)  In  the  case  of  the  motor  proper  being  the  only  temperature 
variable,  conditions,  so  far  as  proportioning  is  concerned,  are  considerably 
improved,  since  the  effects  upon  the  carbureter,  as  noted,  will  be  only 
those  due  to  atmospheric  temperature  changes. 

In  the  foregoing  no  cognizance  is  taken  of  the  means  incorporated  in 
the  carbureter  to  secure  proportioning  throughout  the  range  of  the  motor. 
A  discussion  of  these  things  would  hardly  serve  at  this  time,  since  their 
merits  or  demerits,  as  compared  with  each  other,  are  matters  of  personal 
opinion,  rather  than  facts  or  truths  universally  recognized.  The  fact  it  is 
attempted  to  point  is  that  no  matter  what  the  type  of  device,  there  is  an 
irregularity  in  proportioning  occasioned  by  a  change  in  its  working  tem- 
perature. 

There  are  further  considerations  in  the  proportioning  of  the  mixture 
ingredients,  but,  from  the  manner  in  which  they  are  bound  up  with  that 
other  function  of  the  system,  vaporization  of  the  fuel,  it  will  be  better 
to  take  them  up  later  when  their  full  significance  can  be  more  easily 
presented. 

It  is  admitted  without  question  by  all  who  have  done  work  in  this 
direction  that  the  more  nearly  the  process  of  vaporization  is  carried  to 
its  completion  before  the  ignition  of  the  mixture,  the  more  flexible  and 
responsive  will  be  the  motor,  and  the  more  economical  can  be  its  operation. 
But  in  this  direction,  as  in  most  others,  there  are  limits  beyond  which  it 
is  neither  advisable  nor  necessary  to  go. 

It  is  coming  to  be  realized  that  to  secure  complete  vaporization  of  the 
fuel  before  its  entry  into  the  cylinders  is  bootless,  since  in  the  cylinders 
themselves,  after  they  are  at  working  temperatures,  we  have  a  most 
powerful  aid  to  vaporization.  Nevertheless,  as  most  of  us  know,  there 
is  much  to  be  done  before  we  can  sit  back  with  the  bland  self-assurance 
that  the  process  of  carburetion  is  being  completed  for  us  by  an  accomo- 
dating motor. 

Let  us  sum  up  a  few  of  the  facts  in  the  case.  To  get  the  greatest 
possible  volumetric  efficiency  in  a  motor  is  desirable.  This  means  that 
mixture  temperatures  must  be  kept  down.  To  accelerate  the  process  of 
vaporization  is  equally  desirable.  But  this  latter  in  its  accomplishment 
presupposes  a  heat  input,  which,  unless  it  can  be  entirely  represented  by 
fuel  vaporized  before  the  entry  of  the  mixture  into  the  cylinders,  rep- 
resents a  loss  in  possible  volumetric  efficiency.  It  is  recognized,  of  course, 
that  up  to  a  certain  point  such  a  loss  in  volumetric  efficiency  is,  in  practice, 
more  than  justified  by  the  improved  vaporizing  conditions.  Almost 
everyone  has  had  experience  of  this. 

.Another  way  to  accelerate  vaporization,  and  one,  by  the  way,  that 
should  in  all  cases  to  be  carried  to  the  limit,  is  to  make  the  most  of  the 
heat  supply  available  in  the  air,  without  resort  to  outside  or  forced  supply, 
by  subdividing  the  liquid  fuel  as  finely  as  possible  upon  its  entry  into  the 
air-stream.  Quite  remarkable  results  have  been  accomplished  experi- 
mentally in  this  way. 

No  matter  what  is  done  to  the  fuel  in  the  way  of  spraying  or  atom- 
ization,  a  certain  amount  of  heat  must  be  taken  up  by  it  before  it  can  be 


Digitized  by 


Google 


44  S.  A.  E.  BULLETIN 

a  vapor.  This  quantity,  called  the  total  heat  of  vaporization,  is,  for 
ordinary  gasoline  of  from  58°  to  60°  Baiime,  and  an  initial  temperature 
of  60*  R,  in  the  neighborhood  of  370  B.t.u/s  per  pound.  That  the  heat 
of  compression  alone  is  several  times  greater  than  sufficient  to  accomplish 
the  transference  of  the  whole  of  this  amount  is  obvious.  But  the  time 
in  which  it  can  do  so  is  very  limited;  and,  more  important  still,  the  fuel 
is  very  seldom  present  in  the  cylinder  in  such  form  as  to  make  so  rapid 
a  transfer  possible. 

The  fact  that  it  is  not  is  proven  when  it  is  considered  that  the  transfer 
of  375  B.t.u.'s  from  15  odd  pounds  of  air  to  i  pound  of  fuel  represents 
only  some  84°  to  85'  F.  temperature  drop  in  the  air,  assuming  no  other 
interchange.  In  the  circumstances,  other  interchanges  do  take  place,  and 
they  are  very  difficult  to  measure  or  eliminate,  even  experimentally. 

The  writer  has  certain  data  on  temperature  drop  through  the  carbu- 
reter, the  temperatures  being  measured  in  the  air-intake  port  of  the 
carbureter,  and  at  a  point  four  inches  above  the  jet,  which  show  a  maxi- 
mum drop  of  139°  F.  The  carbureter  used  was  one  giving  extreme 
atomization  of  the  fuel,  and  the  temperatures  used  were  high,  that  at  the 
intake  to  the  carbureter  being  248**  F.,  and  that  of  the  mixture  109**  F. 
Some  of  this  drop  is  accounted  for  by  direct  radiation  and  convection 
from  the  carbureter  metal,  and  by  the  expansion  of  the  air  through  the 
throat-piece  surrounding  the  nozzle;  but,  in  any  case,  since  this  was  the 
greatest  drop  in  temperature  that  could  be  obtained,  it  is  certain  that  the 
fuel  was  vaporized  almost  completely  even  at  four  inches  beyond  the  jet. 
With  this  same  carbureter  it  was  found  that  no  gain  was  made  in  economy 
of  operation  with  a  temperature  drop  greater  than  76°  F. 

If  it  is  taken,  as  it  safely  may  be,  that  85  degrees  temperature  drop, 
without  other  interchange,  represents  complete  vaporization  of  the  fuel, 
then,  calculating  losses  in  the  same  proportion  as  when  the  maximum  drop 
of  139  degrees  F.  was  obtained,  we  have 
Total  Due  to 

Temp.  Drop.  Vaporization.  Loss. 

139       —         85  =  54    in  the  one  case,  and 

76       —         46  =  30    in  the  other. 

From  this  it  appears  that  when  gain  ceased  from  increased  vaporization  in 
the  carbureter,  approximately  only  one-half  of  the  fuel  discharged  from 
the  jet  had  been  vaporized.  Since  it  is  inconceivable  that  less  than  com- 
plete vaporization  should  be  conducive  to  greater  economy  than  complete 
vaporization,  it  seems  that  the  heat  of  the  cylinders  and  of  compression 
can  be  relied  upon  to  complete  the  latter  and  more  difficult  half  of  the 
process  of  vaporization. 

This  premise  seems  to  be  supported  by  another  experience.  In  some 
work  on  kerosene  fuel,  preliminary  to  the  design  of  a  carbureter  for  that 
fuel,  it  was  found  that  the  most  economical  mixture  temperature,  over  the 
whole  range  of  the  motor,  was  160°  F..  in  face  of  the  fact  that  vaporiza- 
tion of  the  kerosene  was  known  to  be  incomplete  in  the  carbureter  at 
temperatures  less  than  288**  F. 
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The  above  figures  are  not  offered  as  being  conclusive,  but  only  as  evi- 
dence in  support  of  the  statement  that,  in  vaporization  in  the  carburetting 
system,  there  are  limits  beyond  which  it  is  neither  desirable  nor  necessary 
to  go. 

There  is  one  point  on  which  they  arc  very  conclusive,  however;  a  very 
considerable  part  of  the  total  heat  applied  in  an  attempt  to  secure  vapori- 
zation remains  in  the  mixture  as  a  temperature  value,  thereby  i?reatly  re- 
ducing the  volumetric  efficiency  of  the  motor.  And  this  is  equally  true, 
no  matter  in  what  way  the  heat  is  applied. 

While  on  the  subject  of  vaporization,  it  seems  to  be  well  to  enlarge  a 
little  upon  the  prime  importance  of  securing  a  very  fine  mechanical  divi- 
sion of  the  fuel  upon  its  entry  into  the  air-stream.  Not  only  can  vapori- 
zation be  accelerated  in  this  way  without  any  very  extensive  recourse  to 
heating  and  its  complications,  but,  as  accompanying  advantages,  the  car- 
bureter becomes  less  sensitive,  the  motor  more  economical  and  responsive. 
and,  last  but  not  least,  loading  can  be  eliminated. 

To  cite  a  case  in  point,  as  showing  the  gains  in  economy  resulting 
wholly  from  an  improved  atomization  of  the  fuel,  and  with  no  heat  supply 
in  either  case  other  than  that  carried  by  the  room  air  at  67**  F.,  two  car- 
bureters having  identical  air  passages  were  fitted  with  two  different  types 
of  spraying  nozzles.  That  one  having  the  better  atomization  of  the  fuel 
is  designated  B  in  the  table  following,  and  the  other  is  designated  A. 
Each  of  these  carbureters  was  set  to  deliver  the  same  B.H.P.  at  1,200 
r.p.m^  which  in  the  case  of  carbureter  A  was  all  that  could  be  obtained. 
Carbureter  B,  at  speeds  below  1,200,  uniformly  pulled  .1  to  .2  B.H.P.  more 
than  did  A.  Their  relative  fuel  consumptions  in  lbs.  per  B.H.P.  per  hour 
were  as  follows : 


700 

800 

900 

1000 

IIOO 

1200 

A    .... 

.725 

.710 

•7Z2 

750 

750 

755 

B    .... 

.681 

.635 

.625 

.582 

.555 

.563 

W    .... 

.94 

.80S 

.85 

.776 

74 

746 

These  speeds  represent  the  normal  range  of  running  speeds  of  this  motor 
in  service,  and  the  figures  given  are  a  most  eloquent  commentary  on  im- 
proved atomization  as  a  means  to  economy  of  operation. 

As  far  as  we  have  gone  in  the  foregoing,  three  points  have  been 
bronght  forward,  namely:  (i)  That  temperature  variations  in  the  car- 
bureter disturb  mixture  proportions;  (2)  that  heat  supply  must  be  made 
to  secure  a  sufficient  vaporization;  and  (3)  that  the  necessary  heat  supply 
lor  vaporization  can  be  greatly  reduced  with  a  proper  atomization.  The 
statement  of  another  point,  (4)  that  the  more  nearly  vaporized  the  fuel  at 
the  time  of  ignition,  the  leaner  the  mixture  that  can  be  used  to  secure  a 
given  result  or  output,  completes  the  list  the  writer  desires  to  present. 

It  seems  that  there  can  he  no  question  of  the  truth  of  the  last  statement. 
The  writer  has  proven  it  to  his  own  satisfaction  a  great  many  times.  In  a 
paper  now  on  the  records  of  the  Society,  describing  certain  kerosene  ex- 
periments, and  in  which  experimental  demonstration  of  the  truth  of  the 
above  assertion  is  given,  is  found  the  following: 
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"One  of  the  things  chiefly  noted  in  the  making  of  these  runs  was  the 
fact  that  each  mixture  temperature,  as  representing  a  rate  of  heat  input 
to  the  fuel,  has  its  own  sharply  defined  mixture  proportion.  Even  a  very 
slight  change  in  proportion,  either  way  from  the  best,  will,  if  the  tem- 
perature is  maintained  constant,  cause  a  marked  falling  off  in  the  output 
of  the  motor.    And  the  converse  is  equally  true." 

Let  us  see  how  these  four  premises  agree  in  the  operation  of  a  car- 
buretting  device.  The  fact  that  proportions  are  disturbed  by  changes  of 
temperature  does  not  fit  in  particularly  well  with  the  fact  that  heat  must 
be  supplied  to  secure  a  sufficient  vaporization.  If  the  second  premise  is 
acted  upon,  there  are  bound  to  be  temperature  variations  in  the  carbureter. 
If  heat  is  applied  only  after  the  mixture  is  clear  of  the  carbureter,  mixture 
proportions  are  not  apt  to  be  disturbed  by  it,  as  noted  earlier. 

But,  is  it  then  possible  so  to  apply  the  heat  as  to  secure  rapid  vaporiza- 
tion? The  writer  believes  that  it  is  at  least  much  more  difficult  to  do  so. 
This  belief  is  based  on  experimental  evidence,  which  shows  that  of  all 
portions  of  the  intake  passage,  that  immediately  beyond  the  carbureter  is 
most  effective  in  securing  vaporization.  And  the  reasons  are  not  far  to 
seek:  When  the  fuel  leaves  the  jet  it  is  subdivided  more  or  less  finely,  and 
is  entrained  in  the  air  in  comparatively  small  portions,  each  distinct  from 
the  other.  Thus,  the  ratio  of  its  surface  to  its  volume  is  great,  and  vapor- 
ization progresses  rapidly.  After  the  mixture  has  entered  the  distributing . 
branches,  but  very  little  of  the  unvaporized  fuel  remains  entrained,  be- 
cause of  the  effect  of  the  bend  or  bends.  The  greater  portion  remaining 
unvaporized  is  in  contact  with  walls,  thus  reducing  the  ratio  of  exposed 
surface  to  volume  of  liquid.  After  bends  have  been  encountered,  wall 
heating  is  therefore  the  most  logical  vaporizing  expedient,  but,  for  the 
reason  stated,  it  can  never  be  as  effective  as  air  heating,  unless  excessive 
temperatures  are  resorted  to. 

The  third  point,  that  atomization  largely  relieves  the  need  for  heating, 
seems  to  offer  a  measure  of  relief.  But,  as  stated  in  the  preceding  para- 
graph, the  time  to  apply  the  heat  is  while  the  fuel  is  entrained  and  sus- 
pended in  the  air-stream.  And,  of  course,  this  argument  applies  with 
the  greater  force  the  more  perfect  the  atomization,  and,  therefore,  the  cn- 
trainment. 

The  fourth  statement,  of  the  dependence  of  mixture  proportion  upon 
the  degree  of  vaporization,  clashes  strongly  with  that  on  the  effect  of  tem- 
perature change  upon  mixture  proportions.  As  a  result  of  increased  car- 
bureter temperature  the  mixture  becomes  enriched,  when,  in  fact,  it 
should  become  leaner,  to  fulfill  the  requiremnts  of  economical  and  satis- 
factory operation. 

This  is  the  way  matters  stand  as  a  result  of  the  gradual,  but  none  the 
less  sure,  "let-down"  in  the  quality  of  our  motor  fuel.  Some  relief  of  the 
situation  lies  with  the  carbureter  makers,  in  the  development  of  devices  in 
which  the  rate  of  fuel  discharge  is  more  nearly  independent  of  the  tem- 
perature, and  in  which  extreme  atomization  is  made  to  take  the  place 
of  the  quite  considerable  carbureter  heating  that  is  now  generally  prac- 
ticed in  an  effort  to  secure  a  workable  degree  of  vaporization.    That  this 
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latter  must  be  secured  is  self-evident,  in  view  of  the  universal  demand  for 
greater  economy  of  operation. 

The  problem  can  be  satisfied  only  by  the  closest  co-operation  between 
the  carbureter  maker  and  the  motor  car  builder — which  is  a  state  of  affairs 
as  yet  hardly  thought  of,  except  by  the  carbureter  maker — and  a  cam- 
paign of  education  by  the  car  builder,  for  the  enlightenment  of  his  owners. 


Presented  at  Meeting  of 
Metropolitan  Section. 

AUTOMOBILE    GREASES 

By  W.  Jones 

In  selecting  a  grease  for  use  in  the  automobile,  one  that  is  the  best 
suited  to  the  purpose,  it  would  seem  that  the  automobile  engineer  has  very 
little  to  guide  him.  It  will  perhaps  be  interesting  to  look  over  some  of 
the  greases  that  are  on  the  market  with  a  view  of  determining  their  rela- 
tive value  as  lubricants. 

All  of  the  many  greases  now  offered  to  the  automobile  engineer  and 
which  have  come  under  the  writer's  observation,  can  be  placed  in  about 
three  main  groups,  the  proportions  of  the  various  ingredients  varying 
together  with  the  quality  and  density  of  the  oils  used. 

We  find  that  these  greases  contain  mineral  oils,  vaseline  and  resin  oil, 
the  latter  being  the  most  generally  used  and  containing  more  or  less  resin. 
These  are  combined  with  carbonate  of  soda,  lime,  graphite,  both  natural 
and  artificial,  and  wood  chips.  All  these  greases  except  those  composed 
of  straight  vaseline  and  graphite  contain  more  or  less  water.  The  vaseline 
greases  melt  at  rather  low  temperatures,  while  those  composed  of  heavy 
resin  oils  and  lime,  may  require  a  temperature  of  over  200  deg.  Fahrenheit 
for  melting.  To  give  some  idea  of  the  different  makes  of  greases  on  the 
market  I  submit  the  following  values  for  thirteen  greases  I  have  examined : 

No.  1  is  a  rather  stiff  grease,  which,  however,  melts  at  107  deg.  Fahren- 
heit. This  is  about  the  melting  point  of  vaseline.  This  grease  contains 
075  per  cent,  of  carbonate  of  soda. 

No.  2  is  a  very  much  softer  grease  and  contains  0.72  per  cent,  of  car- 
bonate of  soda,  but  only  partly  melts  at  200  deg.  Fahrenheit. 

No.  3  is  a  mixture  of  vaseline  and  natural  graphite.  It  melts  at  108 
deg.  Fahrenheit,  and  contains  only  0.42  per  cent,  of  ash,  which  comes  from 
the  graphite. 

No.  4  is  a  similar  mixture  of  vaseline  and  graphite  and  also  contains 
about  25  per  cent,  of  wood  chips.  Of  course  the  last  named  have  no  lubri- 
cating value,  and  just  what  value  they  have  in  the  grease  is  hard  to  say. 
The  best  that  can  be  said  is  that  in  time  they  will  be  ground  to  pulp  and 
prevent  the  flowing  of  the  grease  at  temperatures  above  its  melting  point, 
which  is  low.    The  ash  in  this  grease  is  only  0.25  per  cent. 
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No,  5  is  a  grease  that  melt^  only  partially  at  200  deg.  Fahrenheit  and 
has  an  ash  of  240  per  cent.,  which  is  lime. 

No.  6  is  a  grease  containing  artificial  graphite.  It  has  a  melting  point 
of  200  deg.  Fahrenheit  and  contains  1.95  per  cent,  ash,  which  is  lime. 

No.  7  is  what  is  called  a  non-fluid  oil.  It  melts  at  170  deg.  Fahrenheit 
and  has  ash  of  3.70  per  cent.,  which  is  a  mixture  of  lime  and  carbonate  of 
soda. 

No.  8  has  a  melting  point  of  190  deg.  Fahrenheit  and  contains  1.50  per 
cent,  of  lime  as  ash. 

No.  9  has  a  melting  point  of  190  deg.  Fahrenheit,  the  same  as  No.  8, 
but  contains  only  one-half  the  amount  of  lime,  0.95  per  cent. 

No.  ID  is  another  non-fluid  oil,  which  melts  above  200  deg.  Fahrenheit 
and  has  an  ash  of  3  per  cent.,  which  is  a  mixture  of  lime  and  carbonate  of 
soda. 

No.  II  melts  at  125  deg.  Fahrenheit  and  has  an  ash  of  0.85  per  ceiTt. 

No.  12  is  a  semi-fluid  black  oil,  at  ordinary  temperatures.  This  is  an 
unmixed  mineral  oil,  and  has  no  ash. 

No.  13  is  the  stiff  est  grease  of  the  lot.  It  melts  at  225  deg.  Fahrenheit 
and  has  an  ash  of  6.95  per  cent.,  all  lime.  This  grease  is  made  from  a 
heavy  resin  oil,  and  contains  a  large  amount  of  resin. 

In  considering  the  above  data,  we  find  we  have  to  deal  with  mineral  oil 
and  vaseline,  resin  oil,  resin,  carbonate  of  soda  and  lime.  The  mineral  oil 
and  resin,  carbonate  of  soda  and  lime  have  not  much  value  in  this  con- 
nection. Therefore  it  would  seem  advisable  to  select  a  grease  with  as 
little  of  these  ingredients  as  possible.  If  we  want  a  heavy  grease,  one 
made  of  resin  oil  and  lime,  we  should  select  one  made  from  a  good 
quality  oil,  containing  little  or  no  resin  and  low  lime  percentage. 

On  the  other  hand,  if  we  can  use  a  grease  of  low  melting  point,  the 
mixture  of  vaseline  and  graphite  should  give  good  results.  Here  the 
amount  of  graphite  may  be  increased  to  prevent  too  easy  flowing  of  the 
grease  at  temperatures  above  its  melting  point.  Either  natural  or  arti- 
ficial graphite  may  be  used.  Mixtures  of  lime  thickened  resin  oil  also  give 
good  results. 

In  deciding  upon  an  automobile  grease,  it  is  first  necessary  to  determine 
the  temperature  at  which  it  is  to  be  used,  and  then  make  proper  mechanical 
tests  of  different  compounds  to  determine  which  gives  the  best  results. 
This,  so  far  as  the  writer  knows,  has  never  been  done.  A  formula  for 
greases,  to  be  used  at  different  temperatures,  that  would  give  the  least  fric- 
tion and  heating,  can  be  devised. 


DISCUSSION 

Herbert  Chase: — Professor  Jones  gave  the  Section  a  considerable 
amount  of  time  during  a  season  when  he  was  very  busy,  to  make  special 
analyses  of  over  a  dozen  different  samples  of  greases  which  were  furnished 
him  in  order  that  he  might  have  data  on  which  to  base  this  paper. 

H.  W.  Slauson  : — Was  it  specified  in  Professor  Jones'  paper  that  the 
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g^reases  which  he  examined  were  all  mineral  greases,  or  were  some  of 
them  animal  greases? 

Hekbert  Chase: — Professor  Jones  did  not  find  any  trace  of  animal  oils 
in  the  greases.  There  were  a  few  vegetable  oils,  chiefly  resin  oils.  I 
selected  the  greases  out  of  a  number  of  representative  brands  that  can  be 
purchased  from  almost  any  supply  house. 

M.  R.  Machol: — Supposing  a  grease  is  wanted  for  a  place  that  will 
run  fairly  warm,  what  grease  do  you  select?  Do  you  select  a  grease  with 
graphite  in  it,  a  grease  made  of  animal  oils,  or  vaseline?  How  are  you 
to  pick  it  out?  If  you  want  to  use  grease  in  a  place  where  it  will  run 
cold,  what  kind  of  grease  should  you  have  there?  That  sort  of  informa- 
tion would  be  of  very  material  assistance. 

AcHESON  Smith  : — I  think  that  if  anyone  wants  grease  for  any  particu- 
lar purpose,  he  should  send  the  specifications  to  the  grease  manufacturer 
or  anyone  who  is  in  a  position  to  furnish  the  various  kinds  of  grease,  and 
let  him  fill  the  requirements. 

The  subject  of  greases  is  such  a  peculiar  one  that  it  would  be  impossible 
in  the  time  at  our  disposal  this  evening  to  tell  how  they  are  all  made  and 
what  affects  the  cold  test,  the  melting  point  and  various  other  things,  in  the 
case  of  various  oils,  as  there  are  one  hundred  and  one  different  combina- 
tions. 

M.  R.  Machol: — What  affects  the  cold  test  generally?  Is  vaseline  a 
good  thing?    Is  graphite  in  the  grease  a  good  thing? 

A.  Smith  : — I  will  answer  directly  in  regard  to  vaseline  grease.  Vase- 
line is  a  pure  mineral  grease  and  melts  at  a  low  temperature,  and  also 
stiffens  up  in  the  cold  very  quickly,  so  that  it  has  to  be  used  within  a 
reasonably  narrow  limit  of  temperature.  As  to  the  graphite,  that  would 
depend  on  the  surface  upon  which  it  is  to  be  put,  whether  yoii  want  it 
large  or  little,  and  also  whether  it  is  to  be  used  under  conditions  of  cold 
or  heat. 

R,  McA.  Lloyd: — I  doubt  if  the  grease  manufacturers  are  able  to  pro- 
vide special  greases  for  special  conditions,  even  if  they  know  what  is  re- 
quired. I  think  a  good  deal  of  the  information  has  been  acquired  by  pure 
acddent,  certain  greases  having  been  found  satisfactory  in  certain  cases. 
I  doubt  if  much  study  has  been  given  to  the  subject  by  the  people  from 
whom  we  are  buying  grease. 

H,  W.  Slauson  : — There  is  one  point  in  Professor  Jones'  paper  that  I 
would  like  to  refer  to,  and  that  is  the  proportion  of  ash.  or  in  most  cases 
lime,  that  was  found.  I  understand  that  lime  is  not  a  good  thing  to  have 
in  large  percentage  in  grease.  I  heard  of  one  case  in  which  lime  proved 
harmful  in  a  transmission.  Lime  incrustations  were  found  on  the  gear 
teeth,  which  has  so  hardened  that  the  shafts  were  thrown  out  of  align- 
ment 

H.  E.  Haws — A  certain  amount  of  lime  has  to  be  used  in  making  min- 
eral greases  to  catise  saponification.  I  do  not  know  that  lime  is  ever  used 
'm  larger  quantities  than  is  necessary  to  do  that,  speaking,  of  course,  of 
wed  made  greases.  In  the  case  which  has  been  cited,  I  wonder  if  it  is 
certain  that  the  substance  deposited  was  lime. 
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Chairman  Anglada  : — What  might  it  have  been,  Mr.  Haws? 

H,  E.  Haws  : — I  do  not  know.  It  is  hard  to  say  without  seeing  it. 
As  far  as  mineral  cup  or  transmission  greases  are  concerned,  I  do  not 
know  of  any  that  contain  resin. 

F.  H.  Floyd: — Considering  greases  as  lubricants  is,  I  believe,  largely 
a  matter  of  studying  working  conditions.  The  manufacturer  aims  to 
make  up  various  consistencies  and  qualities  of  grease  to  meet  varying 
conditions,  with  the  result  that  they  have  a  great  variety,  all  of  them 
essential. 

Greases  are  called  "hard  oils"  by  some.  Oils  have  a  certain  viscosity  or 
body  and  when  they  reach  a  certain  limit  of  body  are  found  unsuitable 
as  lubricant  under  extremely  heavy  loads.  The  lubricating  films  break 
down  and  the  metals  abrade. 

The  grease  manufacturer  takes  different  oils  and  by  saponification  and 
otherwise  breaks  down  the  fat  globules  and  produces  a  plastic  substance 
that  is  a  greater  load  sustainer  than  the  heaviest  oil.  The  value  of  grease, 
I  repeat,  depends  largely  on  its  consistency  or  load  bearing  value. 

For  ball  bearings  we  want  a  lubricant  that  will  not  attack  or  corrode 
metals  in  any  way.  Something  that  will  follow  nicely  the .  races,  and 
properly  lubricate  the  balls.  Here  we  find  that  a  certain  consistency  of 
grease  is  very  essential.  H  it  is  too  hard,  it  refuses  to  follow  the  balls, 
and  they  are  improperly  lubricated.  If  it  is  too  soft,  it  flows  away  and 
leaves  them  dry. 

Numerous  other  conditions  require  greases  of  different  consistencies. 
The  grease- maker  in  his  processes  will  start  from  a  very  soft  consistency, 
something  perhaps  that  will  just  flow  and  will  then  increase  the  hardness, 
regulating  the  various  consistencies  by  numbers.  For  example,  he  may 
call  a  grease  of  a  very  soft  consistency  No.  o,  and  others  0^2,  i,  i^,  2,  3, 
4,  5  and  6.    There  are  no  standards. 

The  grease  manufacturer  leaves  the  consumer  to  decide  what  consist- 
ency of  grease  he  requires,  although  I  think  salesmen  should  be  able  to 
take  up  the  working  conditions  and  prescribe  a  grease  for  a  particular 
purpose.    This  cannot  be  done  by  the  office  of  the  purchasing  department. 

There  are  places  where  soft  greases  are  quite  essential ;  or  very  ad- 
hesive greases,  greases  of  a  sticky  nature,  as,  for  example,  in  gear  lubrica- 
tion. An  adhesive  grease  in  gear  lubrication  prevents  noise.  It  is  a  better 
load  sustainer  but  the  fluid  friction  of  the  grease  is  usually  very  much 
higher.  This  must  be  balanced.  Greases  of  this  character  often  have  an 
asphalt  base,  yet  they  have  their  value. 

As  to  resin  oil  in  grease  being  undesirable,  there  are  resin  oil  greases 
which  are  extremely  valuable.  Resin  oil  makes  a  very  adhesive  grease, 
which,  as  cited  above,  is  a  valuable  property. 

I  repeat  that  we  must  take  up  working  conditions  and  make  up  greases 
to  meet  them. 

In  referring  to  the  stickiness  of  oils,  we  usually  classify  this  under  the 
head  of  viscosity.  The  animal,  vegetable  and  hydrocarbon  or  mineral  oils 
vary  in  this  respect;  some  are  lighter,  some  are  heavier  and  some  are 
more  adhesive  than  others.    When  oils  are  converted  into  a  grease,  the 
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load-sustamin(2^   power  is  dependent  upon  the  way  in  whicli  the  manufac- 
turer makes  the  grease  up. 

Let  me  state  in  a  general  way  how  the  grease  manufacturer  proceeds 
in  making  up  grease.     What  we  term  a  boiled  grease  is  made  up  in  this 
way:    Anywhere  from  fifteen  to  twenty-five  per  cent.,  usually  of  animal 
oil  or  vegetable  oil  or  both,  are  saponified  by  an  alkali,  say  a  lime  solution, 
with  a  hydrocarbon  oil  in  suspense.    Only  the  animal  and  vegetable  oils 
are  saponifiable,  please  bear  in  mind.    You  cannot  saponify  a  hydrocarbon 
or  mineral  oil,  but  hydrocarbon  or  mineral  oil  is  held  in  suspense  in  a 
grease  by  and  with  the  assistance  of  saponified  animal  or  vegetable  oils. 
The  grease  manufacturer  gets  the  different  consistencies  largely  by  reg- 
ulating the  time  of  boiling;  longer  or  shorter,  getting  softer  or  harder 
greases,  depending  upon  what  he  wishes.     He  gets  different  melting  points 
by  this  method,  and,  of  course,  load- sustaining  value  of  the  lubricant. 
This  kind  of  grease  is  not,  strictly  speaking,  a  pure  mineral  grease.    Vase- 
line is  a  pure  mineral  grease  or  hard  oil.    Then  there  are  asphaltic  prod- 
ucts that  are  pure  mineral. 

As  to  animal  or  vegetable  oils  that  enter  into  the  manufacture  of 
grease,  there  is  no  limit  to  the  amount  that  you  can  add.  Probably  the 
greater  the  quantity  of  high-grade  animal  or  vegetable  oil  that  is  used,  the 
better  a  grease  will  be.  But  animal  and  vegetable  oils  are  very  expensive, 
while  the  hydrocarbon  oils  are  very  inexpensive. 

H.  W.  Slauson  : — Is  there  any  animal  or  vegetable  oil  to  which  no 
petroleum  or  mineral  oil  has  been  added? 

F.  H.  Floyd: — I  think  possibly  there  are  some.    They  are  very  high- 
priced,  however,  and  may  be  used  in  the  drug  manufacturing  establish- 
ments for  lubricating  special  machinery  and  also  for  making  ointments. 
M.  R.  Machol: — Free  from  graphite? 

F.  H.  Floyd: — Graphite  may,  of  course,  be  added  to  the  grease.  The 
purpose  of  adding  graphite  is  to  coat  the  metal  or  to  fill  up  the  low  spots 
in  it  so  as  to  get  a  perfectly  smooth  surface,  even  smoother  than  machin- 
ing will  make,  consequently  reducing  friction.  Graphite  performs  this 
function  when  added  to  a  grease  and  assists  the  grease  as  a  lubricant.  It 
becomes  a  very  valuable  adjunct  to  the  grease  manufacturer  in  reducing 
friction,  particularly  in  gear  lubrication. 

Herbert  Chase: — I  would  say  that  lime  is  used  only  to  saponify  the 
fats. 

F.  H.  Floyd: — Yes,  that  is  what  it  is  used  for  unless  perhaps  to  neu- 
tralize any  free  fatty  acids  that  may  be  in  the  animal  or  vegetable  oils. 
In  the  manufacture  of  grease  we  do  not  want  an  excess  of  lime  or  alkali 
of  any  kind,  as  it  would  injure  the  lubricating  value  of  the  grease.  The 
grease-maker  is  desirous  of  a  perfectly  neutral  jgrease,  no  acids  or  alkali 
in  excess. 

P.  J.  Dasey: — Is  alkali  used  for  the  purification  of  the  oil? 

F.  H.  Floyd: — It  is  used  for  saponifying  and  also  to  neutralize  any 

acids  that  may  be  in  the  oils,  whether  they  be  free  fatty  acids  or  otherwise. 

In  the  matter  of  acids,  about  85  per  cent,  of  the  oils  on  the  market  are 

treated  with  sulphuric  acid  and  caustic  soda  solutions.    This  is  not  true 
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of  the  filtered  oils  that  come  from  Pennsylvania,  however.  The  original 
process  of  treating  hydrocarbon  oils  used  in  grease-making  and  those  that 
come  from  the  mid-continent  fields,  is  treating  them  with  sulphuric  acids 
and  alkali  solutions  and  washing  them  with  water  to  eliminate  both.  Still 
there  may  be  traces  of  acid  left  and  in  the  manufacture  of  greases  an 
alkali  will  neutralize  this. 


Presented  at  Meeting  of 
Metropolitan  Section. 

GRAPHITE    AS    A    LUBRICANT    FOR 
AUTOMOBILES  AND  BALL  BEARINGS 

By  A.  Gale  Thomson* 
(Associate   of   the   Society) 

It  is  unfortunate  that  the  average  man  is  not  more  interested  and 
better  informed  relative  to  the  theories  of  lubrication.  In  technical 
schools  this  subject  is  one  which  the  average  student  passes  over  as  re- 
quiring little  attention  and  as  possessing  more  mystery  than  any  other 
subject  with  which  he  has  to  deal.  This  is  not  only  true  of  oils  and 
greases  in  general,  but  especially  true  of  graphite. 

Graphite  is  a  mineral  and  one  of  the  natural  forms  of  carbon.  The 
origin  of  graphjte  is  not  definitely  known,  although  it  was  probably 
formed  by  the  distillation  of  vegetable  matter. 

Graphite  varies  in  quality  from  that  possessing  but  little  luoricattng 
value  to  that  which  is  extremely  valuable  as  a  lubricant.  Many  condi- 
tions determine  the  commercial  value  of  graphite,  such  as  physical  forma- 
tion, ability  to  resist  heat,  unctuousness  or  lubricating  quality.  These 
determine  the  use  to  which  any  particular  graphite  is  best  suited. 

Graphite  enters  directly  or  indirectly  into  practically  every  known 
manufactured  product.  The  largest  fields  for  the  use  of  it  arc  lubrica- 
tion, the  manufacture  of  crucibles,  foundry  facing,  electrical  apparatus, 
elect  retyping,  the  manufacture  of  paints,  pencils,  stove  polish,  etc.  A 
graphite  which  is  suitable  for  one  or  more  of  these  uses  may  not  be 
suitable  for  any  of  the  others,  and  this  is  an  important  point  to  remember. 
For  instance,  graphite  for  crucibles  must  consist  of  flakes  which  are 
heavy  and  tough  and  with  surfaces  that  are  fibrous  or  irregular  to  enable 
them  to  anchor  in  the  binding  material  used. 

Low  grade  or  amorphous  graphite  is  found  in  practically  all  countries. 
The  cost  of  refining  this  grade  is  sufficiently  high  in  many  cases  to  pro- 
hibit economical  working  of  deposits. 

Graphite  is  also  known  as  plumbago  and  black  lead ;  plumbago  being 

•Sales  manager,  Joseph  IMxon  Crucible  Company. 
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the  term  used  by  custom  officials  with  reference  to  the  foreign  grades, 
principally  received  from  Ceylon,  and  the  term  black  lead  being  applied 
to  the  cheaper  or  inferior  grades. 

There  has  been  much  opposition  to  the  use  of  graphite  as  a  lubricant. 
Not  many  years  ago  an  American  railroad  company  enacted  a  rule  that 
engineers  using  graphite  on  its  locomotives  would  be  discharged.  Today, 
however,  this  railroad  purchases  large  quantities  of  flake  graphite  for 
lubricating  purposes.  The  Delaware,  Lackawanna  &  Western  Railroad 
conducted  experiments  which  proved  that  the  use  of  a  small  amount  of 
flake  graphite  in  locomotive  steam  cylinders  increased  the  efliciency  of 
the  locomotives  to  the  extent  of  saving  a  great  many  thousand  dollars  per 
year  in   fuel. 

When  two  metal  surfaces  are  brought  in  contact,  the  minute  irregulari- 
ties interlock  and  act  to  retard  motion.  Lubricants  are  intended  to  reduce 
friction  by  preventing  the  actual  contact  of  metallic  surfaces,  thus  sub- 
stituting the  lower  friction  of  the  lubricant. 

Oils  and  greases  are  the  two  best  known  reducers  of  friction,  but  flake 
graphite  possesses  qualities  not  shared  by  either  oil  or  grease.  In  the 
first  place,  it  overcomes  in  a  measure  the  speciflc  cause  of  the  friction, 
the  microscopic  roughness,  by  filling  in  the  depressions,  forming  a  smooth, 
tough,  veneer-like  surface  on  the  metals.  The  efficiency  of  oils  and 
greases  is  much  affected  by  varying  conditions  of  temperature,  pressure 
and  velocity.  The  ideal  condition  is,  of  course,  that  in  which  the  lubri- 
cant used  has  the  least  viscosity  necessary  to  keep  the  rubbing  surfaces 
apart,  but  in  attempting  this  there  is  always  danger  that  the  varying  con- 
ditions may  reduce  the  viscosity  to  the  point  where  the  lubricant  cannot 
support  the  load.  This  danger  entirely  disappears  when  flake  graphite  is 
used  in  connection  with  oil  and  grease,  as  metallic  contact  cannot  occur 
when  it  is  present. 

Graphite  exists  in  two  forms:  crystalline  or  flake,  and  amorphous. 
The  distinguishing  characteristic  of  graphite  is  its  quality  of  unctuousness. 
All  graphites  have  this  quality  more  or  less,  the  crystalline  form  being 
better  in  this  respect  than  the  amorphous,  for  the  reason  that  when  a 
graphite  crystal  is  subdivided  the  cleavage  surface  is  smooth,  while  with 
amorphous  graphite  the  line  of  fracture  is  irregular  and  rough;  only 
when  these  irregularities  are  worn  away  does  the  amorphous  graphite 
became  smooth. 

A  true  lubricant  has  been  described  by  some  who  advocate  the  sus- 
pension of  graphite  in  oil  as  "a  body  that  will  subdivide  so  that  all  move- 
ment will  be  within  itself  and  not  between  it  and  the  adjacent  metal";  also, 
that  a  perfect  suspension  of  graphite  and  oil  '*is  of  a  nature  that  permits 
i»f  slipping  within  its  dwn  mass  without  any  expenditure  of  energy  that 
will  produce  high  temperatures." 

The  definition  of  a  true  lubricant  is  an  excellent  one  and  perfectly 
describes  a  liquid  or  semi-liquid  substance  where  the  material  adheres  tci 
l>uth  friction  surfaces  and  where  the  particles  of  liquid  are  in  constant 
movement  one  on  the  other.  No  stretch  of  imagination  can  enable  us  to 
conceive  of  such  a  condition  when  considering  graphite,  which  is  a  solid 
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substance,  considerable  force  being  required  to  separate  its  minute  par- 
ticles. 

A  mixture  of  graphite  suspended  in  oil,  as  indicated  above,  has  no 
particular  advantage  over  a  non-graphite  oil  as  a  lubricating  material, 
because  the  particles  of  graphite,  being  in  suspension,  cannot  break 
through  the  surrounding  film  of  oil  and  become  attached  to  the  metal 
surfaces.  They  simply  move  about  in  the  oil  film  without  at  all  decreas- 
ing the  viscosity  of  the  oil,  which  is  the  only  way  any  reduction  of  fric- 
tion can  be  brought  about.  In  fact,  a  mixture  of  finely  divided  graphite 
and  oil  has  a  higher  viscosity  than  that  of  oil  alone. 

Taking  the  viewpoint  that  the  individual  particles  of  lK)th  oil  and  water 
are  solid,  and  that  the  specific  gravity  of  graphite  is  greater  than  that  of 
water  or  a  light  oil.  it  will  be  necessary  to  have  the  particles  of  graphite 
very  small  in  order  to  hold  them  in  suspension  in  water  or  light  oil.  If 
the  larger  particles  of  oil  or  water  will  not  keep  the  friction  surfaces 
apart,  how  can  the  smaller  particles  of  graphite  be  expected  to  perform  this 
function  ? 

In  all  friction  surfaces,  the  irregularities  are  both  above  and  below 
the  normal  surfaces.  It  is  the  irregularities  above  the  normal 
surfaces  that  cause  friction.  It  is  important  that  whatever  surfac- 
ing material  is  used  should  be  able  to  build  up  the  surfaces  to  the 
level  of  the  high  points  rather  than  to  simply  fill  up  the  minute  pores  of 
the  metal.  It  is  not  conceivable  that  any  particle  of  graphite  small 
enough  to  go  through  a  filter  paper  could  become  impaled  on  one  of  these 
projecting  peaks,  but  such  a  result  is  entirely  possible  where  broad  flake 
graphite  is  used.  Ever>^one  knows  how  difficult  it  is  to  sweep  up  a  small, 
flat  piece  of  paper,  like  confetti.  The  same  reasons  that  cause  the  paper 
to  adhere  to  the  floor  cause  the  graphite  flakes  to  adhere  to  the  surfaces 
which  it  is  intended  they  shall  lubricate. 

A  chemical  analysis  is  not  the  best  test  for  flake  graphite  that  is  to  be 
used  as  a  lubricant,  because  when  it  is  burned  a  residue  of  mica  is  left 
after  all  of  the  graphite  carbon  has  been  consumed,  and  experience  has 
shown  that  this  mica  material  left  as  an  ash  does  not  detract  from  the 
lubricating  value  of  the  graphite.  Structure,  size  of  particles,  cohesive- 
ness,  character  of  impurity  and  other  physical  properties  bear  the  real 
important  relation  to  lubricating  value,  not  mere  high  percentage  of 
carbon. 

In  some  tests  conducted  by  Professor  Goss,  using  both  amorphous  and 
flake  graphite  with  kerosene  as  a  carrier,  the  latter  was  proven  superior. 
When  kerosene  alone  was  used  as  a  lubricant,  with  a  pressure  of  50 
pounds  to  the  square  inch,  the  addition  of  amorphous  graphite  did  not 
permit  the  load  to  be  increased,  although  the  friction  was  reduced  about 
20  per  cent.  When  flake  graphite  was  used  with  the  oil.  the  load  was  in- 
creased to  120  pounds  per  square  inch  and  the  friction  reduced  almost  50 
per  cent 

T  want  tn  emphasize  that  I  do  not  recoininend  graphite  as  a  competing 
product  with  oils  and  greases,  but  rather  as  a  substance  which  increases 
their  lubricating  properties.     The  lubrication  of  ball  and  roller  bearings 
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on  semaphores  of  railway  signal  systems  is  interesting  in  this  connection, 
in  that  they  are  lubricated  with  dry  flake  graphite  alone,  no  oil  or  grease 
being  used.  Professor  Goss  conducted  some  elaborate  experiments  with 
graphite  as  a  lubricant  for  ball  bearings.  His  conclusions  are  as  follows : 
"A  combination  of  graphite  and  lard  oil  makes  up  a  lubricating  mixture 
which,  when  applied  to  ball  bearings,  will  accomplish  everything  which 
lard  and  oil  will  do  and  which  at  the  same  time  will  give  a  lower  fric- 
tional  resistance  of  the  bearings  and  permit  a  large  increase  in  the  load 
which  it  may  be  made  to  carry.  An  oil  or  light  kerosene,  when  inter- 
mixed with  graphite,  will  be  converted  into  an  effective  lubricant  for  ball 
bearings  when  operated  under  light  or  medium  pressure.  Even  so  viscous 
a  lubricant  as  vaseline  will  better  perform  a  given  service  in  the  lubrica- 
tion of  ball  bearings  when  supplemented  by  small  amounts  of  graphite. 
The  bearing  to  which  the  mixture  is  applied  will  work  with  less  fric- 
tional  resistance  and  will  carry  a  heavier  load  than  when  vaseline  is 
used.  The  admixture  of  graphite  with  either  a  liquid  or  viscous  lubricant 
serves  both  to  reduce  the  friction  and  to  increase  the  possible  load  which 
a  bearing  thus  lubricated  can  be  made  to  carry." 

Almost  every  engineer  is  ready  to  admit  that  for  plain  bearings 
graphite  alone  or  combined  with  the  proper  carrier  is  very  satisfactory, 
but  takes  the  stand  that  it  is  not  so  well  adapted  to  ball  or  roller  bear- 
ings. I  have  heard  many  engineers  state  that  graphite  will  pack  in  the 
ball  races,  obstruct  the  balls,  and  spread  the  races  and  containers.  This  is 
true  of  amorphous  graphite,  but  not  of  flake  graphite,  because  when  the 
latter  is  broken  the  cleavage  surfaces  are  smooth. 

All  graphite  is  not  lubricating  graphite,  nor  is  all  lubricating  graphite  fit 
for  automobile  lubrication.  Referring  to  motor  lubrication,  a  percentage 
of  graphite  mixed  with  oil  will  increase  compression,  eliminate  friction, 
and  cause  a  considerable  saving  in  oil.  Most  of  the  oil  that  is  used  is 
consumed  in  the  explosion  chamber.  If  you  increase  the  compression 
less  oil  will  get  past  the  pistons  and  rings  into  the  combustion  chamber. 
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Presented  at  Meeting  of 
Metropolitan  Section. 


DE FLOCCULATED  GRAPHITE   AS  A 
MOTOR  LUBRICANT 

By  Marcus  A.  Smith* 
(Associate  of  the  Society) 

In  1906,  in  an  electric  furnace  designed  by  Dr.  Edward  G.  Acheson, 
the  manufacture  of  unctuous  artificial  graphite  was  commenced.  The  ma- 
terial used  to  make  this  graphite  is  a  carefully  selected  form  of  natural 
carbon.  The  electrical  energy  employed  approximates  32,000  K.W.  hours 
per  furnace.  The  temperature  created  is  slightly  over  7,500  deg.  Fahren- 
heit, the  highest  temperature  used  in  any  commercial  furnace  work  in 
the  world. 

Shortly  after  graphite  was  manufactured  for  commercial  purposes,  Dr. 
Acheson  commenced  a  series  of  experiments  to  determine  the  possibility 
of  subdividing  graphite  to  such  a  small  state  that  it  could  be  used  in 
lubricating  oils  without  settling.  He  found  that  the  action  of  certain 
liquids  on  particles  of  graphite,  would  cause  them  to  separate  into  small 
subdivisions,  and  then  again  cause  these  subdivisions,  or  particles,  to  con- 
tinue to  subdivide  until  the  graphite  reached  the  colloidal  state.  This 
substance  he  named  deflocculated  graphite,  because  flocculation  is  the 
union  of  small  particles  into  granular  aggregates  or  compound  particles 
of  larger  size.  Having  reduced  graphite  to  this  colloidal  form  it  was 
found  that  added  to  oil  or  water  it  remained  in  suspension,  owing  to  the 
fact  that  the  law  of  gravity  docs  not  affect  matter  in  the  colloidal  state. 

The  lubricating  value  of  an  oil  is  dependent  upon  its  successful  main- 
tenance of  a  proper  oil  film  between  the  moving  surfaces,  and  the  amount 
of  internal  friction  in  the  oil  itself.  By  adding  to  the  lubricating  oil  one- 
quarter  of  one  per  cent,  of  deflocculated  graphite  it  is  possible  to  carry 
to  all  surfaces  a  material  that  is  finer  than  the  most  minute  pores  of  the 
metal  and  which  will  gradually  saturate  the  metal  with  a  lubricant  that 
heat  cannot  destroy.  The  benefits  derived  from  the  use  of  deflocculated 
graphite  diffused  in  oil  are  accumulative,  for  with  continued  use  all  the 
bearings,  cylinder  walls  and  piston  rings  are  protected  by  a  lubricant  which 
impregnates  the  metal.  If  at  any  time  the  supply  of  lubricant  is  shut  off, 
the  coefiicient  of  friction  remains  practically  the  same  for  many  hours; 
this  fact  has  been  proven  by  numerous  experiments,  one  of  which  is  of 
special  interest.  Professor  Charles  F.  Maybery  conducted  a  series  of 
tests  using  one  of  the  best  automobile  lubricants  alone  and  then  charged 
with  colloidal  graphite  to  determine  the  coefficients  of  friction.  The 
bearings  were  of  hard  babbit  metal.    Using    an  oil  feed  of  eight  drops  per 
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minute,  with  a  pressure  on  the  bearing  of  200  lbs.  per  square  inch,  at  450 
r.p.m.,  the  coefficient  of  friction  remained  constant  for  a  period  of  two 
hours.  The  oil  supply  was  then  shut  off  and  the  oil  film  broke  in  17  min- 
utes. Under  the  same  conditions,  but  with  colloidal  graphite  and  oil,  the 
coefficient  of  friction  for  two  hours'  running  was  much  lower,  and  when 
the  oil  supply  was  shut  off  continued  at  practically  the  same  point  for  five 
hours,  at  which  time  the  test  was  discontinued.  Professor  Mabery  de- 
termined that  it  was  possible  to  decrease  the  supply  of  lubricant  when 
diarged  with  colloidal  graphite  to  one  drop  in  two  minutes,  and  still  have 
the  coefficient  of  friction  remain  constant. 

By  using  deflocculated  graphite  diffused  in  oil  in  place  of  plain  oil  in 
assembling  the  motor  and  then  in  the  lubricating  system  when  it  is  belted 
in  and  when  it  is  run  under  its  own  power  on  the  testing  stand,  and  again 
while  on  road  test,  it  is  actually  possible  to  secure  more  perfectly  seated 
bearings,  freer  action  of  piston  rings,  better  compression  and  a  lower  con- 
sumption of  fuel  and  oil,  with  resultant  lessening  of  carbon  troubles. 
When  the  graphitoid  surface  is  created  it  is,  in  reality,  an  anti-friction 
metal  formed  right  where  needed. 

The  writer  has  in  his  possession  much  data  collected  as  a  result  of  tests 
of  many  well-known  motors.  These  tests  were  made  in  the  shops  or  dyna- 
mometer rooms  of  the  several  companies,  and  always  in  conjunction  with 
the  engineers.  One  concern  manufacturing  20,000  cars  per  year  tested  97 
motors  (48  with  plain  oil  and  49  with  deflocculated  graphite),  and  showed 
a  time  saving  of  26.6  per  cent. 

Another  interesting  test  was  completed  recently  for  a  concern  having 
an  output  of  40,000  cars  per  year,  in  which  a  large  number  of  motors 
were  taken  from  the  final  assembly  and  run  in,  some  with  deflocculated 
graphite  and  some  with  plain  oil.  Readings  of  torque,  compression,  etc.. 
were  taken  as  soon  as  each  motor  had  been  mounted  on  the  dynamometer 
platform.  Other  readings  were  taken  at  periods  measured  in  total  revo- 
lutions, the  r.p.m.,  temperature  of  water  outlet  and  other  conditions  being 
similar  during  all  tests.  The  dynamometer  was  of  the  well-known  elec- 
trical cradle  type. 

Compression  was  plotted  with  reference  to  pounds  per  square  inch  and 
total  revolutions.  The  curves  showed  that  the  motors  using  deflocculate<! 
graphite  had  a  greater  compression  at  the  start,  which  increased  gradually, 
and  ended  at  a  higher  point  than  at  the  start,  which  was  about  6  per  cent, 
above  where  the  plain  oil  motor  curves  ended.  The  torque  chart  showed 
that  the  deflocculated  graphite  motors  from  the  start,  during  the  run  and 
at  the  end  had  much  less  internal  friction  than  the  plain  oil  motors.  A 
time  saving  of  12.6  per  cent,  in  total  revolutions  was  made.  When  the 
motors  were  torn  down  and  the  cylinders,  pistons,  rings,  etc..  examined, 
it  was  judged  that  the  surfaces  of  the  deflocculated  graphite  motors  were 
much  superior  to  those  of  the  plain  oil  motors.  Throughout  the  tests  the 
same  standards  of  judging  when  motors  were  properly  run  in  were  used 
as  are  daily  in  vogue  in  the  plant,  the  idea  being  to  obtain  results  that 
would  be  applicable  to  general  factory  conditions. 
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Deflocculated  graphite  applies  equally  well  to  the  lubrication  of  trans- 
missions, differentials,  universal  joints,  worm  gears,  and  such  other  mov- 
ing parts  in  the  modern  automobile  which  require  lubrication. 

DISCUSSION 

A.  G.  Thomson: — I  would  substantiate  everything  that  Mr.  Smith 
said,  except  one  remark.  He  said  that  graphite  does  not  put  a  film  or  a 
veneer  on  the  surface.  I  do  not  know  much  about  deflocculated  graphite, 
but  I  do  know  about  flake  graphite.  It  will  fill  in  the  pores,  after  which  it 
places  a  veneer  over  the  entire  body,  as  much  as  the  metal  will  hold. 

P.  J.  Dasey: — ^After  the  surface  is  thoroughly  veneered,  what  becomes 
of  the  rest  of  the  graphite  fed  in  the  lubricating  oil? 

A.  G.  Thomson: — Flake  graphite  will  not  adhere  to  itself  by  any 
known  means  and  hence  it  is  impossible  to  develop  the  veneer  beyond  a 
definite  thickness. 

L.  G.  BusBv: — I  would  like  to  ask  Mr.  Smith  and  Mr.  Thomson  what 
effect  graphite  has  on  connecting-rod  bearings?  If  lubrication  failed, 
would  the  bearings  of  a  motor  in  which  graphite  is  used  run  longer  be- 
fore failure  than  those  in  a  motor  using  no  graphite? 

A.  G.  Thomson: — As  long  as  you  have  the  graphite  veneer  the  metal 
cannot  heat  and  for  that  reason  it  cannot  wear.  The  proper  kind  of 
graphite,  properly  applied,  will  absolutely  prevent  the  wear  of  metal,  for 
the  simple  reason  that  you  have  a  graphite  to  graphite  contact  and  not  a 
metal  to  metal  contact.  I  think  it  is  obvious  that  if  the  metal  does  not 
come  in  contact,  it  cannot  wear. 

M.  A.  Smith  : — The  gentleman  asked  what  would  happen  to  the 
crankshaft  bearings.  If  it  is  a  new  motor  you  must  wear  the  bearing  in 
some.  If  it  is  an  old  motor,  which  has  been  running  some  time,  you 
must  have  a  pretty  good  fit.  We  had  a  motor  running  on  the  dynamo- 
meter stand,  and  took  out  all  the  oil  it  was  possible  to  get  out,  drained 
it  completely,  and  ran  this  motor,  which  had  previously  been  run  in  with 
deflocculated  graphite.  The  motor  ran  several  hours.  We  did  everything 
we  could  to  make  it  stop,  raised  the  number  of  revolutions,  put  a  load  on 
the  dynamometer  and  ran  without  water.  We  did  not  seem  to  be  able  to 
wear  it  out  and  had  to  stop  it. 

A.  G.  Thomson  : — I  think  I  can  give  an  illustration.  I  once  accidently 
knocked  a  hole  in  the  crank  case  of  an  engine,  and  in  the  emergency 
stuffed  up  the  hole  with  the  sleeve  of  a  leather  coat.  Having  no  oil  I 
mixed  one-half  pound  of  motor  graphite  with  a  bucket  of  water  and 
poured  the  mixture  into  the  crank  case.  The  engine  was  in  as  good  condi- 
tion at  the  end  of  70  miles  as  before,  so  far  as  I  could  see. 

L.  G.  Busby: — Do  you  recommend  charging  the  motor  only  occa- 
sionally with  graphite? 

A.  G.  Thomson  : — I  believe  it  is  customary  to  recommend  using  a  cer- 
tain amount  of  deflocculated  graphite  with  each  five  gallons  of  oil.  We 
recommend  a  scant  teaspoon ful  of  flake  graphite  to  a  gallon  of  oil. 

I  know  a  man  who  has  been  running  a  Packard  car  for  something  like 


Digitized  by 


Google 


S.  A.  E.  BULLETIN  59 

five  years.  Once  a  year  he  takes  the  motor  down,  and  after  cleaning  n 
and  draining  out  all  the  old  oil  and  graphite,  puts  in  the  crank  case  a  half 
pound  of  motor  graphite  to  each  cylinder,  two  pounds  of  graphite,  and 
docs  not  touch  the  motor  for  a  year.  I  do  not  recommend  this  practice, 
but  he  ran  that  way  for  five  years.  He  never  put  in  a  new  rod  or  ring 
or  had  a  valve  ground.  I  know  of  another  case  in  a  recent  race,  where 
a  pound  of  graphite  was  used  to  fill  in  the  scores  in  badly  scored  cylinders 
and  pistons.    The  car  won  the  race. 

There  was  a  time  some  years  ago  when  graphite  was  not  advocated  for 
use  in  engines,  because  of  spark  trouble,  but  the  ignition  has  been  improved 
to  such  an  extent  that  we  never  hear  of  that  trouble  today  with  modern 
engines.  The  quantity  of  graphite  to  be  used,  and  the  method  of  using  it 
have  a  good  deal  to  do  with  the  matter.  We  are  operating  several  cars 
at  our  factory.  A  quarter  of  a  pound  of  graphite  is  put  into  each  crank 
case  every  three  months.    We  find  that  serves  the  purpose  admirably. 

M.  A.  Smith  : — Deflocculated  graphite  is  used  continuously,  not  inter- 
mittently. It  does  not  settle  in  the  oil,  and  it  is  not  necessary  to  put  it  in 
according  to  periods  measured  by  months  or  days. 

B.  M.  Beskow  : — I  made  a  test  of  a  motor  in  which  oil  and  deflocculated 
graphite  had  been  used,  and  I  found  it  was  coated  with  a' film  of  graphite. 
Would  that  surface  cause  a  short  circuit? 

M.  A.  Smith  : — In  the  case  of  graphite  which  is  in  oil  in  a  deflocculated 
condition,  you  cannot  get  a  current  through  the  material  in  a  liquid  form. 

We  have  had  tests  of  Ford  cars  on  which  the  magneto  runs  in  an  oil 
bath,  the  oil  being  charged  with  deflocculated  graphite.  The  oil  does  not 
short-circuit  the  magneto.  You  understand  that  cylinder  oils  arc 
composed  of  about  20  per  cent,  hydrogen  and  80  per  cent,  carbon.  The 
weight  of  a  gallon  of  oil  is  about  7.5  lbs.  The  weight  of  the  80  per  cent 
of  carbon  is  about  5.8  lbs.,  the  actual  carbon  in  the  oil,  a  good  lubricating 
oiL  It  stands  to  reason  that  if  we  add  but  one-quarter  of  one  per  cent,  of 
graphite  to  the  oil,  the  amount  of  graphite  which  passes  the  piston  rings 
to  the  combustion  chamber  and  is  burned  up,  or  incompletely  burned  up, 
is  comparatively  small,  as  compared  to  the  carbon  of  the  oil  itself.  The 
trouble  which  people  have  with  spark  plugs  is  from  the  carbon  that  comes 
from  the  oil. 

P.  J.  Dasey: — I  ask  these  gentlemen  whether  they  are  prepared  to  go 
into  a  factory,  and  actually  demonstrate,  under  actual  working  conditions, 
these  different  problems.  I  have  heard  a  lot  about  dynamometers  and  all 
that  The  fact  of  the  matter  is  that  the  thing  that  tells  the  story  is  to  go 
into  the  factory  under  general  working  conditions,  where  there  is  not  all 
of  the  paraphernalia  involved  in  dynamometer  tests,  etc.,  to  bother  with. 
Can  the  same  showings' be  made  under  those  conditions,  and  can  we  have 
some  test  figures  made  under  those  conditions  ? 

A.  G.  Thomson: — Would  you  be  willing  to  make  these  tests? 

P.  J,  Dasey: — If  I  had  time  I  certainly  would  be  glatl  to  make  them. 
Have  these  tests  been  made? 

A.  G.  Thomson  : — I  cannot  answer  that  question  the  way  you  want  it 
answered.     If  bearings  and  pinions  are  proper,  not  too  hard  and  not  too 
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soft,  normal  in  other  words,  we  w31  guarantee  to  reduce  friction  in  the 
operation  of  the  car  and  prevent  the  wearing  of  metals.  Talcing  a  30-h.p. 
car  as  a  basis,  we  will  undertake  to  give  you  a  guarantee  of  at  least  one 
more  mile  of  travel  to  each  gallon  of  gasoline  consumed.  We  will  be- 
come responsible  for  the  car. 

P.  J.  Dasey: — Is  it  engine  cylinder  lubrication? 

A.  G.  Thomson  : — Entirely  thougbont  the  car. 

P.  J.  Dasey  : — I  would  like  to  see  tests  conducted  similarly  to  that  and 
others  that  would  give  us  an  idea  as  to  the  comparison  between  the 
values  of  the  two  lubricants. 

A.  G.  Thomson  : — We  would  he  glad  to  undertake  them  if  some  of  yon 
gentlemen  will  work  them  out.  We  have  lots  of  such  figures,  but  it  would 
be  very  agreeable  to  us  to  have  someone  here  make  some  tests. 

M.  A.  Smith  :— We  are  willing  to  go  into  an  automobile  factory  and 
make  tests  under  working  conditions,  proving  the  matter  theoretically  and 
practically. 

H.  W.  Slauson  : — I  f  a  man  had  failed  previously  to  use  graphite  m 
the  cylinders,  and  wanted  to  make  up  for  lost  time,  in  order  to  prolong 
the  life  of  the  motor,  could  he  do  that  all  at  once  by  any  process  of  dust- 
ing the  graphite  on  the  cylinder  walls  and  bearings  and  wiping  it  off? 
Would  that  take  the  place  of  charging  the  crankcase? 

A.  G.  Thomson  : — The  best  way  to  assemble  any  motor  is  to  rub  the 
the  graphite  into  all  the  working  parts,  to  get  it  there  and  know  it  is  there. 

H.  W.  Slauson: — Wipe  off  the  excess? 

A.  G.  Thomson: — Xo,  that  is  not  necessary  if  you  use  proper  graphite. 
But  all  graphite  will  wear  away  in  time.  The  flake  graphite  will  last  much 
longer  than  amorphous  graphite  under  any  stress.  If  you  will  carry  in 
your  crankcase  a  small  amount  of  graphite  to  stipply  that  which  is  worn 
away,  you  will  have  permanent  lasting  results. 

L.  P.  PktossEN : — It  was  stated  that  graphite  contains  a  certain  amount 
of  mica.  I  would  ask  as  to  what  extent  graphite  is  affected  by  the  mica, 
and  whether  there  would  be  any  destructive  effect  on  the  working  surface 
of  the  motor  caused  by  it. 

.A.  G.  Thomson: — Mica  is  not  a  lubricant  In  all  flake  graphite  you 
will  find  a  small  percentage  of  mica,  which  is  not  a  detriment  to  it,  nor 
will  it  injure  your  bearings  in  any  way.  The  graphites  I  speak  of  will 
vary  from  i  to  2.5  per  cent,  in  mica  content. 

P.  J.  DAsr\': — Is  there  any  liability  of  the  graphite  getting  into  the 
oil  circulating  system,  or  stopping  up  the  holes  in  the  bearings? 

.\.  G.  Thomson: — Any  graphite  will  settle  in  oil  in  time.  If  you  keep 
it  in  suspension  it  will  not  increase  the  lubricating  qualities  of  the  oil. 

P.  J.  Dasfv  : — Do  you  have  a  graphite  that  remains  in  suspension? 

.\.  G.  Thomsikn  : — \o.  >\T,  we  have  ntjt.  Yt»u  cannot  subdivide  graphite 
inrinitely  and  retain  its  lubricating  properties. 

P.  J.  Dasev  :— In  this  other  case  they  must  subdivide  to  a  great  extent, 
but  still  the  diagrams  showed  better  lubricating  qtsality  than  we  have  with 
ti?i  oil  itself.     How  does  that  match  up  with  your  statement? 
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A.  G.  Thomson  : — It  matches  up  very  well.  You  get  more  efficient 
luhrtcation  from  the  use  of  any  graphite,  unless  it  is  so  poor  it  will  cut 
and  destroy  the  bearings,  but  you  will  not  get  the  lasting  results  from  the 
amorphous  graphite  that  you  will  from  the  flake  graphite.  It  is  more  fri- 
able and  wears  away.  It  does  not  put  a  film  over  the  material,  but  only 
fills  the  pores. 

M.  A.  Smith  : — We  found  that  deflocculatcd  graphite  mixed  with  an 
oil  will  stay  in  suspension  for  an  indefinite  period ;  in  fact,  we  have  had  it 
in  suspension  for  years.  We  find,  however,  that  where  the  oils  have  been 
made  by  an  acid  process,  some  oils  have  such  a  percentage  of  acid  that  it 
acts  on  the  gr^iphite,  tending  to  reverse  the  principle  of  deflocculation. 

F.  H.  Fu>yd: — As  to  the  use  of  graphite  in  grease,  its  advantages  are 
that  it  does  not  settle  out  in  the  grease  owing  to  the  plastic  condition  of 
this  lubricant.  It  will  remain  in  suspense  and  more  thoroughly  coat  the 
metals  or  fill  up  the  low  spots,  than  it  will  in  an  oil.  By  filling  up  the 
interstices  we  get  a  perfectly  smooth  metal,  and  since  there  are  no  high 
spots  we  prevent  abrasion  and  consequently  wear  and  friction. 

As  far  as  the  use  of  graphite  in  grease  is  concerned,  there  are  very  rare 
places  where  it  is  not  an  advantage  when  properly  used.  It  has  a  tendency 
to  make  grease  more  brittle.  The  addition  of  the  right  amount  of 
graphite,  of  course,  I  have  always  considered  to  be  an  advantage  as  a  load 
sustaiaer.  In  the  lubrication  of  all  kinds  of  gears  tmder  heavy  loads  the 
use  of  flake  graphite  in  proper  proportions  is  an  advantage. 

When  it  comes  to  the  use  of  graphite  in  oil,  that  is  a  different  proposi- 
tion. If  it  could  be  held  in  suspension  perfectly  so  that  it  could  be  siripped 
commercially  throughout  the  country  and  remain  in  suspension,  I  believe 
it  would  be  advantageous  to  use  if  fed  uniformly,  but  because  of  the 
difference  in  weight  between  graphite  and  oil,  graphite  being,  very  much 
heavier,  it  has  a  tendency  to  settle  to  the  bottom  of  the  receptacle.  With 
the  average  individual  likely  to  fail  to  take  the  precaution  to  stir  the 
graphite  and  oil,  and  to  get  an  over  supply,  I  think  it  has  been  largely 
objectionable.  If  it  could  be  transmitted  to  the  metal  uniformly,  in  the 
oil,  I  think  it  would  be  an  advantage. 

Up  to  the  present  time,  I  have  never  been  able  to  And  any  graphite  that 
could  be  held  perfectly  in  suspense  for  a  long  period.  For  that  reason  I 
have  never  dared  to  use  k  in  'oils  or  xecomnieod  it. 

M.  A.  Smith: — There  were  probably  periods  in  our  first  work  when 
we  were  not  quite  familiar  with  the  carrying  material,  and  it  is  quite 
likely  that  we  have  made  some  errors  in  our  previous  processes,  but  today 
I  am  willing  to  have  Mr.  Floyd  put  his  oil  in  a  tube,  and  I  will  put  the 
deflocculatcd  graphite  in  tlie  oil,  and  we  will  keep  it  in  a  state  of  sus- 
pension. 

A,  W.  TayijO«  : — Does  not  Dr.  Acheson  say  that  whenever  there  is  -any 
acid  present  at  all  there  is  a  tendency  to  precipitate? 

M.  A.  Smith  :~>He  says  that  because  he  is  a  scientist. . 
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CHANGE  OF  ADDRESS  OF  S.  A.  E.  MEMBERS. 

Baldwin,  A.  S.,  formerly  general  manager  Alberger  Pump  and  Con- 
denser Co.,  Newburgh,  N.  Y.,  now  manager  of  works,  Best 
Mfg.  Co.,  Pittsburgh,  Pa. 

Bate,  John  W^  formerly  president  and  general  manager  Racine  Auto 
Parts  Co.,  Racine,  Wis.,  now  first  vice-president  and  general 
factory  manager,  Mitchell-Lewis  Motor  Co.,  Racine,  Wis. 

Brown,  Lewis  B.,  formerly  vice-president,  Aristos  Company,  New 
York  City,  now  with  Lee,  Higginson  &  Co.,  New  York  City, 

Carrell,  Wm.  A.,  formerly  tool  room  foreman,  Wisconsin  Motor  Mfg. 
Co.,  Milwaukee,  Wis.,  now  superintendent,  Beaver  Mfg.  Co., 
Milwaukee,  Wis. 

Dean,  Peter  Paul,  formerly  manager  of  New  York  Branch  IngersoU 
Rand  Co.,  New  York  City,  now  branch  manager,  Chevrolet 
Motor  Co.  of  New  York,  Inc.,  New  York  City. 

Duryea,  Chas.  E.,  formerly  president,  Duryea  Motor  Co.,  Saginaw, 
Mich.,  now  with  Cresson-Morris  Co.,  Philadelphia,  Pa. 

McMahon,  H.  R.,  formerly  vice-president,  Liggett  Spring  &  Axle  Co., 
Pittsburgh,  Pa.,  now  with  Standard  Steel  Spring  Co.,  Pitts- 
burgh, Pa. 

Manson,  Ray  H.,  formerly  secretary  and  chief  engineer.  Dean  Elec- 
tric Co.,  Elyria,  Ohio,  now  with  Garford  Mfg.  Co.,  Elyria, 
Ohio. 

Moskovics,  F.  E.,  formerly  secretary,  Jones  Electric  Starter  Co., 
Chicago,  111.,  now  with  Nordyke  &  Marmon,  Indianapolis, 
Ind. 

Schermond,  Wm.  C,  formerly  assistant  to  chief  draftsman,  Vaughan 
Motor  Car  Co.,  Inc.,  Kingston,  N.  Y.,  now  with  Geo.  M. 
Jagers  Mfg.  Co.,  Racine,  Wis. 

Teetor,  Ralph  R.,  formerly  mechanical  engineer.  Light  Inspection  Car 
•  Co.,    Hagerstown,    Ind.,   now   mechanical    engineer,    Teetor- 
Hartley  Motor  Co.,  Hager^town^  Ind. 


POSITIONS  AVAILABLE 

The  following  announcoments  are  publtthed  for  the  Information  of  mom- 
bora  of  tho  Socloty.  No  charflo  whatever  la  made  for  thoae  announcementa. 
Membera  who  wlah  additional  Information  will  ploaae  addroaa  tho  ofRco  of 
the  Soclotys 

55.    Tool  draftsmen.    Men  experienced  on  motor  design. 

123.    Production  manager  or  production  superintendent.    Man  who  can 
reduce  costs  and  get  out  quantitiet. 

127.    Salesman  for  heavy  trucks  on  a  commission  basis.    Not  necessary 
to  give  entire  time. 
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128.  Wanted  to  correspond  with  a  steel  foundry  molding  expert,  who  is 
-aa  authority  on  the  positive  proper  layout  of  patterns  in 
flasks,  the  placement  of  heads,  gates  and  risers  to  insure  the 
maximum  percentage  of  good  castings.  Object,  temporary  en- 
gagement only  in  localizing  difficulties  and  causes  of  castings 
failure. 

130.  Manager  for  foundry  making  automobile  engine  castings,  atu- 
minum  brass  and  iron  departments.  Must  be  experienced  in 
this  line.  Full  information  as  to  past  experience  and  references 
should  be  furnished  with  first  letter.    Location  middle  west. 

133.  Young  man,  bright  and  one  who  has  had  some  training;  also  prac- 
tical experience  in  motor  assembling. 

135.  Sales  manager,  salary  and  commission  to  be  agreed  upon. 

136.  New  metal-making  and  electrical  machinery  designer.  To  improve 

good  machines  and  tools  now  in  use.  Broad  and  practical 
knowledge  of  electricity,  electrical  machinery  and  power  plants, 
necessary.  Must  be  able  to  investigate  any  mechanical  propo- 
sition, and  secure  best  efforts  of  men.  College  graduate  pre- 
ferred. Knowledge  of  construction  of  motor-driven  vehicles 
desirable.  Employing  company  one  of  the  largest  in  its  Held. 
Located  in  one  of  largest  cities  of  Middle  West. 

137.  Magneto  designer  to  design  special  type  of  magneto;  preferably  in 

part  time  or  evening  work. 

138.  Production  Manager.    Must  be  able  to  handle  large  production  of 

small  cars.  Good  judge  of  men  and  handling  of  them.  Give  lull 
particulars,  references,  and  state  experience  fully  or  no  attention 
given. 

139.  A  high-grade  man  to  sell  metal  working  machine  tools  in  the  middle 

west ;  preferably  a  man  with  a  technical  education  and  good  shop 
training  with  modern  equipment.  State  experience  and  give  refer- 
ences. 

140.  Assistant   to   general   superintendent.     A   man   thoroughly   up   on 

modern  production  methods. 

141.  Good  detail  draftsman  for  truck  work.    Must  be  quick  and  accurate. 

Give  details  of  training  and  experience.    Salary  $20  per  week. 

142.  Young  man  familiar  with  machine  design.     Experienc^e  on  presses 

and  shears  preferred.    Salary  dependent  on  experience. 

143-  Assistant  electrical  engineer  wanted  by  an  established  manufacturer 
of  ignition  apparatus.  Not  necessary  to  be  an  ignition  expert,  but 
a  technology  graduate  who  has  taken  an  electrical  course,  pre- 
ferred. Work  to  be  mostly  research  and  invention.  State  salary 
and  give  experience. 
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145.  Factory   manager  or  general   superintendent   for   a   large   machine 

specialty  manufacturing  company.  Must  be  a  master  mechanic, 
mechanical  engineer,  with  wide  experience  in  manufacturing  a 
large  variety  of  small  machine  parts.  State  age  and  salary  ex- 
pected. 

146.  General  Manager.    A  young  experienced  manufacturer  for  an  estab- 

lished Massachusetts  corporation  making  pressed  steel  parts  and 
employing  about  200  men. 

147.  Sales  manager,  experienced  on  commercial  work  and  in  position  to 

invest  $2,000.    Exceptional  opportunity. 

148.  First-class  foundry  superintendent,   familiar  with  producing  auto- 

mobile castings  in  gray  iron,  aluminum  and  brass,  in  quantities, 
with  the  least  possjl^le  foundry  Ips?.  None  but  experienced  men 
need  apply. 

150.  Good  corresponding  clerk  for  sales  department  of  automobile  ac- 
cessory manufacturer.    Give  salary  and  experience. 

151..   Salesman  to  handle  special  steels  in  New  England.    Must  be  tech- 
.  nically  trained  and  have  had  practical  experience  in  machining 
and  heat  treating  of  steels. 

155.  Xjood.man  to  take  charge  of  assembling  and  get  stuff  through  in  a 

large  business  in  cyclecars. 

156.  Experienced  draftsman. 

157.  Young  man  of  technical  and  broad  education  to  go  to  England  for 

"one  or  two  years  to  become  acquainted  with  business  of  high- 
class  firm  exporting  to  America,  with  a  view  to  talcing  position 
in  same  connection  in  this  country.  Extensive  practical  expe- 
rience, not  necessary.    Moderate  pay. 

158.  Draftsmen,  with  experience  in  designing  small  motors  or  generators 

for  automobiles.  For  factory  manufacturing  small  interchange- 
able, parts  for  electrical  apparatus.  Only  those  having  had  at 
least  three  to  four  years'  experience  need  apply.  Salary  $18 
to  $22. 

159..  Desigaer  of  successful  special  machine  tools  for  multiple  coincident 
operations,  to  design  various  machines  for  rapid  production  of 
small  vehicle  parts.     Should  have  factory  production  experience. 

160.  Large  stable  manufacturing  company  wants  man,  for  sales  execu- 
tive position,  whose  record  warrants  immediate  assumption  of 
large  possibilities;  man  widely  experienced  in  modern  organiza- 
tion and  having  accurate  appreciation  of  advertising  value,  as 
well  as  broad  commercial  insight.  Experience  in  the  automobile 
industry  is  not  essential. 
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161.  Manager  for  service,  parts  division  and  garage  of  large  corporation. 

Must  have  excellent  engineering  and  executive  ability,  besides 
broad  experience  in  this  particular  line  of  work. 

162.  Sales  manager  to  superintend  sale  of  automobile  accessories.    Must 

have  experience  in  handling  mechanical  devices,  and  personal 
acquaintance  with  the  trade. 

163.  Practical  automobile   engineer   who   has   had   experience  in   manu- 

facturing a  low-priced  automobile  and  is  familiar  with  costs,  etc., 
and  able  to  equip  and  manage  the  factory. 

164.  Clever  young  draftsman  who  can  be  depended  upon  to  take  care 

of  finished  detail  work  on  bodies,  windshields,  tire  irons,  etc. 

165.  Engineer  with  executive  and  mechanical  engineering  ability  to  take 

complete  charge  of  truck  branch  of  million  dollar  concern. 
Technical  graduate  preferred.  Liberal  salary  to  right  man.  Elx- 
ceptional  opportunity. 

166.  Salesmen.    Direct     representatives    calling    upon    automobile    and 

other  manufacturing  trade  with  a  mechanical  specialty.  Young 
men  with  technical  or  practical  shop  experience  preferred. 

167.    Salesman,  one  that  is  capable  of  managing  sales  department,  famil- 
iar with  the  automobile  trade  and  of  pleasing  personality. 


MEN  AVAILABLE 
01} .    Executive  engineer. 

025.    Consulting  engineer  can  render  intermittent  service  on  manutacture 
or  marketing  of  commercial  cars. 

0061    Engineer  of  wide  experience,  designing  and  consulting. 

034.    O  insulting  automobile  engineer. 

0J5     Cjnsulting  automobile  engineer;  gasoline  or  electric  work. 

flfil  Designing  engineer,  graduate  of  Massachusetts  Institute  of  Tech- 
nology, with  considerable  experimental,  factory  and  designing 
experience  on  pleasure  cars  and  trucks.    New  England  preferred. 

0180.  Competent  motor  car  engineer  with  five  years'  experience  in  both 
pleasure  and  commercial  car  work,  is  open  for  engagement  as 
chief,  assistant  chief,  designing  or  experimental  research  engineer. 
Has  been  connected  with  the  best  motor  companies  and  is  thor- 
oughly familiar  with  the  manufacturing  and  production  ends  of 
the  business.    Prefer  Detroit  or  vicinity. 

0183.  A  wellknown  consulting  engineer  in  London,  England,  having 
representation  in  America,  is  open  to  negotiate  manufacturing 
rights,  and  to  supply  all  the  latest  information  about  European 
practice. 
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0196.  Graduate  mechanical  engineer.  Has  had  experience  as  designer, 
checker  and  chief  draftsman  for  past  five  years  with  two  of  the 
largest  companies  in  this  country,  making  pleasure  and  commer- 
cial vehicles.  Wishes  position  as  chief  draftsman  or  assistant 
engineer. 

0198.    Position  as  factory  manager  or  general  superintendent. 

0200.  Designing  engineer  and  purchasing  agent    Technical  education  and 

eleven  years'  practical  experience  in  designing  and  purchasing, 
pleasure  cars,  and  trucks  from  750  pounds  to  3  tons.  Connected 
with  large  concerns  in  Detroit.  Have  several  up-to-date  designs 
completed  to  offer.    References  gladly  given. 

0201.  Engineer  capable  of  managing  works,  developing  carbureting  de- 

vices for  both  kerosene  and  gasoline,  and  testing  generally.  Can 
handle  men  and  get  results. 
0207.    Young  engineer  with  extensive  experience  in  designing,  testing  and 
research  work  on  motor  trucks.    Capable  of  holding  a  responsi- 
ble position. 

0209.  Designing  engineer  and  superintendent  having  had  seven  years' 

experience  on  pleasure  cars  and  trucks. 

0210.  Young  technical  graduate  with  experience  in  experimental  work 

and  drafting  desires  position  in  West. 

0213.  Engineer,  experienced  in  truck  and  pleasure  car  design  and  shop 

practice,  expert  designer  of  special  equipment  for  interchange- 
able manufacture,  open  for  engagement  as  superintendent  or 
chief  engineer. 

0214.  Mechanical  engineer  at  present  in  charge  of  the  designing  and 

engineering  end  of  a  well-known  truck  manufacturing  concern 
desires  position  as  designer,  chief  draftsman  or  engineer.  Age 
thirty-four.     Eleven  years'  experience.     First-class  references. 

02i<;.  Engineer,  technical  graduate,  experienced  in  design  of  electric 
pleasure  cars  and  commercial  electric  trucks,  at  present  in 
charge  of  engineering  and  designing  department  of  one  of  the 
most  prominent  electric  commercial  vehicle  manufacturers, 
capable  of  taking  entire  charge  of  engineering  and  designing 
department  of  company  manufacturing  electric  commercial  and 
pleasure  cars. 

02T7.  Member,  mechanical  engineer,  Massachusetts  Institute  of  Tech- 
nology, now  holding  position  as  engineer  and  factory  manager, 
desires  change  to  position  where  there  are  greater  opportunities. 
Fourteen  years'  experience  in  automobile  industry,  successfully 
holding  positions  as  designing  engineer  of  pleasure  cars  and 
trucks,  and  various  factory  positions  up  to  and  including  man- 
ager of  factory  employing  eighteen  hundred  men.  Have  served 
present  employer  eleven  years.  Good  executive,  with  ability  to 
reduce  cost  of  design  and  manufacture. 
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0218.  Foreign  manager — six  years  with  last  company.     Well-known  in 

automobile  trade,  American  as  well  as  foreign. 

0219.  Would  like  to  secure  agency  for  approved  or  desirable  specialties, 

parts  or  material  for  introduction  to  manufacturers.  My  ex- 
perience and  acquaintance  are  such  as  to  assure  results. 

022a.  Member  with  a  strong  acquaintance  and  record  would  like  posi- 
tion as  sales  manager  or  salesman  for  first>class  line  of  parts, 
material  or  accessories  for  manufacturers  of  automobiles  or 
allied  products.  Has  strong  personality  and  been  notably  suc- 
cessful with  lines  that  require  unusual  ability  to  introduce. 

0223.  A  well  known  sales  engineer,  who  has  for  eight  years  successfully 
handled  a  prominent  imported  annular  ball  bearing,  contemplates 
going  into  business  for  himself.  Having  secured  the  American 
agency  for  a  well-known  imported  ball  bearing,  and  an  imported 
shock  absorber  of  considerable  merit,  desires  to  arrange  with 
some  one  who  will  furnish  capital  to  the  extent  of  $7,500  cash 
to  be  used  in  defraying  the  incidental  expenses  in  promoting 
sales  during  the  first  twelve  months.  Banking  connections  have 
been  arranged  for  financing  the  merchandise  accounts. 

0228.  Shop  manager,  superintendent  or  purchasing  agent.  Young  man  of 

thorough  business  and  technical  training.  Experienced  in  gaso- 
line motor  design,  building  construction  and  petroleum  refinery 
work. 

0229.  Automobile  designer,  at  present  assistant  chief  engineer  of  a  prom- 

inent concern  desires  to  make  a  change.  Twelve  years'  ex- 
perience in  automobile  design  and  construction. 

0231.  Works  manager,  active  technical  man,  thirty-seven  years  of  age, 

designer  and  producer.  Fourteen  years'  experience  making  high- 
grade  interchangeable  parts,  special  machinery,  ordnance,  etc. 
Available  March  first. 

0232.  Designer  of   several   successful   trucks   desires   position   as   chief 

draftsman,  assistant  engineer  or  chief  engineer  with  a  progres- 
sive truck  company.  Technical  graduate.  Married.  Salary  mod- 
erate. 

0234.  Designing  engineer  connected  with  one  of  the  most  successful  De- 

troit automobile  concerns.  Twelve  years'  experience;  motor 
specialist;  good  executive.  Wishes  position  as  chief  engineer, 
assistant  chief  engineer  or  designing  engineer. 

0235.  Engineer  with  eight  years*  experience  designing  and  developing  au- 

tomobiles, commercial  and  cycle  motors,  desires  position  as  as- 
sistant engineer,  chief  draftsman  or  designer.  Vicinity  of  New 
York  City  preferred. 
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0236.  Draftsman  wishes  position.     Five  years'  experience   on  gasoline 

motors,  gasoline  pleasure  cars  and   electric  pleasure  and  com- 
mercial vehicles. 

0237.  Position  desired  as  works  manager,  superintendent  or  chief  inspec- 

tor. Have  handled  men  for  twelve  years.  Elxpcrience  covers 
period  of  twenty-two  years,  both  large  and  small  machinery, 
including  printing  presses,  typewriters,  conveying  machinery  and 
ball,  roller  and  thrust  bearings.  Experience  in  organizing  and 
directing  inspection  departments.  At  present  employed, 
o^.  Graduate  electrical  engineer.  Nine  years  with  present  employer,  a 
well-known  pioneer  motor  truck  manufacturer,  holding  positions 
as  designing  and  production  engineer,  factory  manager,  and 
branch  manager  in  charge  of  sales  through  western  New  York 
and  Pennsylvania.     Able  executive. 

0239.  Sales  electrical  and  mechanical  engineer,  with  some  years  of  civil 

engineering.  Experience  in  both  Europe  and  this  country.  Fac- 
tory management  generally.  Strongest  possible  references  for 
executive  ability.  Strong  personality.  Available  March  ist. 
Canadian  ready  to  take  up  duties  in  any  part  of  world  for  strong 
organization. 

0240.  Position  as  designer  or  producer  by  a  practical  man.     Fourteen 

years'  experience  on  medium-priced  pleasure  cars.  Location, 
middle  west. 

0241.  Engineer,  making  an  inspection  tour  through  the  leading  British 

and  French  automobile  works,  offers  an  opportunity  to  Amer- 
ican manufacturers  to  avail  themselves  of  a  report  on  latest  for- 
eign design  and  manufacturing  practice. 

0242.  Position    wanted    as    special    representative    in    the    Detroit    field 

among  automobile  manufacturers. 

0243.  Position   as   superintendent,    factory   manager,   chief   engineer  or 

chief  inspector.  Twenty  years*  experience  in  designing  and 
supervising  the  construction  of  stationary  and  marine  gasoline 
motors  and  complete  automobiles. 

0244.  Designing  or  efficiency  engineer  for  pleasure  or  heavy  truck  work. 

Will  not  consider  light  or  cyclecar  work.  Have  made  a  special 
study  for  the  past  three  years  of  cars  and  their  requirements  in 
California  and  western  territory. 

0245.  Executive  engineer  or  superintendent  with  nine  years*  experience 

in  the  design  and  production  of  gas  engines  and  automobiles. 
Technical  graduate. 

0246.  Understanding  thoroughly  all  branches  of  the  automobile  business, 

am  willing  to  prove  my  ability.  Nine  years*  manufacturing  ex- 
perience.  Was  general  manager  of  one  company  for  seven  years. 

0247.  Technical  graduate  desires  position  as  assistant  engineer  or  serv- 

ice manager  with  automobile  concern.  At  present  holding  re- 
sponsible position  in  service  department.  Purely  personal  rea- 
sons for  change. 
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0248.  Assistant   to   president,    general    manager    or    works    manager    of 

automobile  parts  plant.  Four  and  one  half  years  as  super- 
intendent of  large  ordnance  and  automobile  parts  plant,  em- 
ploying from  eight  to  twelve  hundred  hands.  Three  years  gen- 
eral manager  of  large  engineering  plant,  manager  steam  turbines 
and  all  types  of  condensing  equipment.  Open  for  engagement 
April  1st. 

0249.  General  manager  open  for  an  executive  position  of  responsibility 

in  manufacturing  lines,  which  will  afford  an  opportunity  for 
substantial  investment  later  if  mutually  agreeable.  Detroit  or 
vicinity  preferred. 

0250.  Young    mechanical    engineer,    Cornell    University    graduate,    with 

three  years'  experience,  embracing  experimental  laboratory  and 
testing,  designing  and  executive  positions. 

025 1-  Engineer  with  exceptional  experience  in  small  high-efficiency 
motors,  both  fours  and  sixes.  Practical  manufacture  as  well  as 
technical. 

0252.  Young  man  with  seven  years'  experience  in  automobile  business  in 
both  factory  and  office  end,  would  like  to  secure  a  position  with  a 
concern  marketing  pleasure  cars,  in  either  experimental  or  in- 
spection departments. 

01253.  Position  desired  as  production  engineer  or  mechanical  engineer  on 
manufacturing  equipment.  Connected  seven  years  with  most  suc- 
cessful automobile  concern  in  the  world.  Now  connected  with 
leading  automobile  company.  Experience  along  lines  of  manu- 
facturing cost  reducing.    Good  executive. 

0254.  Position  in  either  engineering  or  testing  work.     Considerable  ex- 

perience in  testing  work  and  design  of  testing  apparatus. 

0255.  Service  engineer,  carburetion  especially.     Twelve  years'  experience 

in  motor  car  troubles.  Would  like  position  as  assistant  manager 
of  service  department,  taking  the  practical  detail  work. 

0256.  Well  and   favorably  known  in  automobile  trade.     Last  five  years 

sales  manager  prominent  parts  manufacturer.  American  speak- 
ing French,  German  and  some  Spanish.  Prefer  connection  with 
good  automobile  company  as  export  manager  and  foreign  repre- 
sentative or  salesmanager  of  first-class  accessory  or  parts  manu- 
facturer. 
0J57.  Member,  formerly  employed  in  design  and  layout  of  motor  trucks, 
technically  educated,  with  several  years'  experience  in  both  shop 
and  engineering  departments  of  pleasure  cars,  trucks  and  abid- 
ing machines,  seeks  a  position  in  department  of  some  good  firm 
to  sell  trucks,  cars  or  parts.  Have  selling  ability  and  am  a  good 
correspondent  with  determination  and  experience  to  succeed 
in  any  work  undertaken.  Salary  to  be  based  on  selling  ability. 
Will  accept  temporary  work  in  engineering  lines  with  idea  of 
getting  into  selling  end  later 
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OFFICERS  OF  THE  SOCIETY 

('resident,  Henry  M.  Leland,  Detroit,  Michigan. 
Vice-president,  William  Guy  Wall,  Indianapolis,  Indiana. 
Vice-president,  K.  W.  Zimmerschied,  Detroit,  Michigan. 
Treasurer,  Hermann  F.  Cuntz,  New  York. 
Chairman  of  Finance  Committee,  H.  M.  S wetland,  New  York. 
Secretary  and  General  Manager,  Coker  F.  Clarkson,  New  York. 
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K.  W.  Zimmerschied,  Detroit,  Mich. 
Hermann  F.  Cuntz,  New  York. 
Joseph  A.  Anglada,  New  York. 
Harold  L.  Pope,  Hartford,  Conn. 
E.  F.  Russell,  Bridgeport,  Conn. 
Christian  Girl,  Cleveland,  Ohio. 
Henry  C.  Wilson,  New  York. 
Walter  C.  Baker,  Cleveland,  Ohio. 
H.  W.  Alden,  Detroit,  Mich.  (Past  President). 
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SECTIONS  OF  THE  SOCIETY 
nmorr  sicnoN 

£.  T.  Birdsall Chaimimn. 

C  E.  Cox  and  C.  T.  Myers Vice-chairmen. 

Herbert  L.  ConncU Secretary  and  Trcasarer. 

(Address)   109  Webb  Avenue,  Detroit,  Mich. 

Meits  first  Thursday  each  month  at  8  p.  m.,  in  thi 
Employer^  Association  Rooms,  Stevens  Building,  Detroit,  Mich. 

INDIANA  SBCTIOM 

IL  H.  Combs Chairman. 

George  A.  Weidely Vice-Chairman 

John  G.  Wood Treasurer. 

Outt.  P.  Grimes Secretary. 

(Address)  Wheeler  &  Schebler,  Indianapolis,  Ind. 
UeeU  first  Tuesday  after  first  Wednesday  each  month  at  8  p.  m„  at  the 

Hoosier  Motor  Club  in  the  Claypool  Hotel,  Indianapolis,  Ind. 

METROPOLITAN   SECTION 

Jotqih  A.   Anglada Chairman. 

Herbert  Chase  Treasurer. 

N.B.Pope Secretary. 

(Address)  1790  Broadway,  New  York  City. 

Meets  last  Thursday  each  month,  except  July  and  August,  8  p.  m. 
1790  Broadway,  or  Automobile  Club  of  America,  247  West  Fifty- 
fourth  Street,  New  York  City. 
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Members  are  requested  to  advise  the  S.  A.  E.  office  promptly 
of  change  of  address,  usin^  form  herewith: 

Secretary, 

SOCim^Y  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 

Please  change  my  address  now  appearing  on  your  records,  to 
the  following: 

Company  connected  with 

Profession  or  Position 

Address  of  Company 

Address  for  Mail 

Articles   Manufactured 


Very  truly  yours, 


S.  A.  E.  Member. 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS. 

1790  Broadway,  New  York  City. 

Dear  Sir: — 

We  are  manufacturing  the  following  articles  in  compliance 
with  the  standards  and  recommended  practices  accepted  by  the 
S.  A.  E. : 


Article 


Carried  in  Stock 


Very  truly  yours, 


COMPANY 


BY 


ADDRESS 


Date- 
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FILL  OUT   AND  SEND  TO  S.  A.  E.  OFFICE 

Skcrbtary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 


POSITION  AND  COMPANY 


ADDRESS 

whom  I  consider  eligible  to  S.A.E.  membership. 


S.  A.  E.  MEMBER 


ADDRESS 


Date  . 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

POSITION  AND  COMPANY 


ADDRESS 

whom  I  consider  eligible  to  S.A.E  membership. 


S.  A.  E.  MEMBER 


ADDRESS 


Date. 


Digitized  by 


Google 


Digitized  by 


Google 


Summer  Meeting  Program 

S.  A.  E.  BULLETIN 


Vol.  VI  May,   1914  No.  2 

HEADQUARTERS  JUNE   23-26  U''.  V      ^  ^   '' 


.0^ 


t^      # 


HOTKL    CAPF     MAY 


MAKE  YOUR  RESERVATIONS  EARLY 


Issued  to  Members 
by  the 


SOCIETY  OF 
AUTOMOBILE    ENGINEERS 

1790  Broadway,  New  York 


Digitized  by 


Google 


Digitized  by 


Google 


S.  A.  E.  Bulletin 


Vol.  yi  May,  191 4  No.  2 


Published  monthly  by  the  Society  of  Automobile  Engineers 

1790  Broadway,  New  York 
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SEMIANNUAL  MEETING  1914 

CAPE   MAY,  N.  J.,  JUNE  23-26 
PROGRAM 

Tuesday,  June  23 

Standards  Committee  meeting — 2  p.  m. 

Meeting  of  Boards  of  Governors  of  Sections — 8  p.  m. 

Wednesday,  June  24,  2  P.  M. 

BUSINESS  SESSION 
President's  Address. 

Treasurer's  Report. 

Report  of  Tellers  of  Election  of  Members. 
Discussion  of  proposed  Constitutional  Amendment. 
New  Business. 

PROFESSIONAL  SESSION 
Report  of  Research  Division — David  L.  Gallup,  Chairman. 
Report  of  Iron  and  Steel  Division — Henry  Souther,  Chairman. 
Report  of  MisceUaneous  Division — John  G.  Utz.  Chairman. 
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Thursday,  June  25,  9.30  A.  M. 

PROFESSIONAL  SESSION 

Report  of  Pleasure  Car  Wheels  Division — Henry  Souther, 
Chairman. 

Tolerance  Specified  in  Connection  with  the  British  Standards 
of  Rims  for  Pneumatic  Tires — E.  R.  Hall. 

Possibility  and  Difficulties  of  Formulating  Acceptable  Recom- 
mendations for  One  Standard  Felloe  Band  for  Wheels  to  Be 
Equipped  with  Pneumatic  Tires — C.  C.  Carlton. 

A  General  Summary  of  the  Truck  Tire  Situation* — J.  E.  Hale. 

Report  of  Springs  Division — Harold  L.  Pope,  Chairman. 

Ignition  and  Starting  Devices — A.  D.  Libby. 

Electric  Transmission  for  Motor  Cars — J.  B.  Entz. 


Thursday,  2  P.  M. 

The  Ideal  Car* — Introduction  of  discussion  by  C.  E.  Davis. 

Possible  Weight  Reduction  of  Cars — A.  P.  Brush. 

Necessary  Elements  of  Design  for  a  Successful  High-Speed 
Motor— D.  McCall  White. 

Motor  Capacity  for  Motor  Vehicles — C.  T.  Myers. 

Report  of  Electrical  Equipment  Division — A.  L.  Riker, 
Chairman. 

Report  of  Electric  Vehicle  Division — A.  J.  Slade,  Chairman. 

Report  of  Broaches  Division — C.  W.  Spicer,  Chairman. 

Friday,  June  26,  9.30  A.  M. 

PROFESSIONAL  SESSION 

Tap  Drill  Sizes  and  Causes  of  Stripped  Threads* — H.  E. 
Harris. 

Report  of  Motor  Testing  Division — J.  O.  Heinze,  Chairman. 

Report  of  Ball  and  Roller  Bearings  Division — Howard  Mar- 
mon,  Chairman. 

A  Proper  Basis  for  Road  Vehicle  Taxation — C.  O.  Egerton, 
S.  I.  Fekete. 

Proper  Characteristics  for  Automobile  Engine  Oils — Prof. 
David  L.  Gallup. 

♦Printed  in  this  Bulletin. 
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SUMMER  MEETING  75 

Reservations  at  the  Hotel  Cape  May  are  being  made  rapidly, 
and  it  is  our  advice  that  you  make  -immediate  application  for 
accommodations  by  writing  to  Mr.  James  E.  Galbrey,  Hotel  Cape 
May,  Cape  May,  New  Jersey. 

It  is  trusted  that  as  many  members  as  possible  will  drive  to 
the  meeting  in  their  new  model  car,  giving  the  attending  members 
an  opportunity  to  see  the  latest  developments  of  the  art.  Routes 
to  Cape  May  from  both  New  York  and  Philadelphia  are  given 
herein,  as  well  as  a  road  map  of  a  portion  of  New  Jersey. 


ENTERTAINMENT  FEATURES 

**Welfare"  demands  a  certain  amount  of  relaxation.  There- 
fore entertainment  features  have  been  scheduled.  The  first 
occurs  on  Wednesday  evening  when  the  visiting  members  will  be 
entertained  by  "players"  from  the  Sections.  On  Thursday  night 
the  r^^ilar  banquet  will  be  given,  tendered  with  the  compliments 
of  the  hotel  management.  This  will  be  followed  by  an  illustrated 
lecture  describing  the  main  features  of  the  coming  Second 
European  Visit  of  the  Society  (October  9-Novcniber  22),  con- 


The  Fishing  Fleet. 
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Cool  and  Coinfy. 

sisting  of  stereopticon  slides  and  moving  pictures  of  points  of 
interest  and  a  talk  by  Orrel  A.  Parker.  This  will  give  an 
excellent  opportunity  of  learning  the  features  of  this  trip  and 
better  enable  you  to  judge  of  the  benefits  to  be  derived  from  it. 
For  the  kiddies  * 'movies"  will  be  given,  showing,  of  course,  sucK 
pictures  as  will  appeal  particularly  to  their  juvenile  emotions.  // 
is  fwt  promised,  but  if  not  delayed  in  transit,  the  very  latest 
Parisian  styles  will  be  shown  for  the  delectation  of  the  ladies. 
We  hope  to  be  able  to  get  them  there  before  they  are  radically 
changed  (the  styles,  not  the  ladies). 

Following  the  adjournment  of  the  professional  sessions 
Thursday  noon,  Emperor  High-Jinks  will  reign  supreme,  with 
F.  E.  Moskovics  as  Prime  Minister.  The  proclamation  sent  you 
by  Mr.  Moskovics  is  an  able  statement  of  his  plans  for  this 
feature  of  the  meeting. 
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SUMMER  MEETING  n 

As  to  the  ladies,  we  beg  to  quote  from  our  circular  on  the 
meeting.  **It  is  particularly  desired  that  as  many  ladies  as 
possible  take  part  in  this  meeting  and  arrangements  for  their 
entertainment  are  being  made.  The  hotel  orchestra  will  play 
every  morning,  and  at  the  same  time  competent  dancing  in- 
structors will  be  in  attendance  to  teach  those  desiring  to  learn  the 
new  societ}'  dances.  Tea  will  be  served  in  the  lounge  during  the 
afternoon.  Dancing  in  the  Ladies'  Cafe  every  evening.  Bridge 
parties,  bowling  contests  and  tennis  tournaments,  as  well  as  golf 
games,  will  be  arranged  by  the  Ladies'  Entertainment  Committee.*' 

To  sura  up,  considering  the  professional  advantages  to  be 
gained,  combined  with  the  unparalleled  opportunity  to  meet  others 
in  your  line  of  endeavor,  and  in  view  of  the  fun  you  will  have, 
we  dont  see  how  you  can  stay  away.  Remember  that  for  a  week 
you  will  be  living  by,  on  and  in  the  grand  old  Atlantic  Ocean, 
with  all  its  attendant  delights.  Do  not  miss  the  succulent  clam, 
the  aristocratic  lobster  (without  bright  lights),  the  dainty  crab 
and  the  really  truly  "fresh  fish."  CAN  YOU  AFFORD  TO 
.MLSS  THE  MEETING? 

GENERAL  COMMITTEE  OX  ARRANGEMENTS 


Among  the  possibilities. 
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AUTOMOBILE  ROUTE  FROM  NEW  YORK  TO 
CAPE  MAY,  N.  J. 

MILEAGE  COMPUTED  FROM  AUTOMOBILE  CLUB  OF  AMERICA 

SO  —  Straight  on  R  R. —  Railroad 

X  —  Cross  (trolley,  etc.)  F.  M.  R.  —  Follow  main  road 

NOTE — Mileages  follow  directions  and  landmarks,  thus: 
SOX  bridge  25.0  X  K  K  25.5,  turn  left  26.3,  etc. 

Miles 

o.o  NEW  YORK.  South  on  Broadway  to  Staten  Island  Ferry 
5.0.    S  O  to  Staten  Island  Ferry  5.1,  X  ferry  to 

5.1  ST.  GEORGE.  From  ferry  left  up  hill  at  Borough  Hall 
turn  left  5.4,  follow  trolley  on  Central  St.,  pass  green  5.8, 
turn  right  leaving  trolley  into  Hannah  St.  6.0,  one  block, 
turn  left  Van  Duzer  St.,  follow  trolley,  S  O  Richmond  Rd., 
bear  right  8.8,  follow  trolley  thru 

10.5  GRANT  CITY.  At  cafe  left  fork  leaving  trolley  in  New 
Dorp  1 1.2.  SO  Amboy  Rd.,  at  tavern  left  fork  12.2, 
X  RR  13.2,  thru  Great  Kills  13.7.  Bear  right  13.8,  at 
tavern  bear  left  15.7,  S  O  thru  Huguenot  16.4.  Bear  left 
at  Princes  Bay  17.9.  X  RR  18.0,  bear  right  18.  i,  turn 
right  20.1  X  ferry  at  Tottenvillc  20.5.  From  ferry  S  O 
Smith  St.,  up  hill  to  hotel  turn  left  into  High  St.  20.7,  at 
monument  right  fork  in 

20.8  PERTH  AMBOY.  At  once  bear  right  into  Market  St., 
X  RR  21.3,  turn  left  with  trolley  into  Sheriden  St.  21.7, 
X  long  bridge  Raritan  Riv.  22.1,  turn  left  with  trolley  23.0; 
under  RR  23.5  and  23.7,  at  church  turn  left  into  Broad- 
way in 

23.9  SOUTH  AMBOY.  Follow  trolley,  turn  right  with  trolley 
into  Bordentown  Ave.,  24.4,  turn  left  with  trolley  into 
Pine  Ave.  24.9.  Caution — For  sharp  curves,  bear  left 
X  RR  at  Morgan  Sta.  26.8,  X  bridge,  at  store  turn  right  in 
outskirts  of  Kcyport  30.3.  Right  fork  30.8,  follow  trolley, 
X  RR  at  sta.  31.6,  S  O  thru 

32.2  MATAWAN.  X  RR  at  Freneau  Sta.  33.2.  X  RR  at 
Wickatunk  Sta.  36.9  X  bridge  38.7,  thru  Marlboro  39.4. 
S.  O.  Broadway  becoming  Main  St.,  at  Court  House  turn 
left  into  South  St.  in 

43.4  FREEHOLD.  X  RR  43.5,  at  P  O  turn  right  in  Adelphia 
46.8.  F  M  R  X  speedway  55.0,  S  O  Madison  Ave.  to 
Second  St.  in 

55.9  LAKEWOOD.  From  2d  St.  and  Madison  Ave.  go  west 
on  Madison  Ave.,  at  lake  bear  left  56.1,  X  bridge  56.4,  at 
once  X  RR,  F  M  R  thru 
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66.2  TOMS  RIVER.  X  bridge  66.3,  X  RR  at  sta.  66.4  at  once 
turn  left,  X  RR  67.1,  X  RR  67.6,  S  O  thru  Bayvillc  70.4, 
Lanoka  73.4  and 

75.8  FORKED  RIVER.  X  RR  76.7,  X  RR  78.3  thru  cross- 
roads in 

79.3  WARETOWN.  S  O  thru  Barncgat  82.5  X  RR  83.3, 
bear  right  X  bridge  in  Manahawken  86.9,  S  O  thru  Cedar 
Run,  87.9,  X  RR  in  Staffordvillc  86.9,  X  RR  90.5,  S  O 
thru  West  Creek  91.9,  and  Tuckcrton  94.8,  X  bridge  99.8, 
X  causeway  and  bridge  100.5,  S  O  thru  New  Gretna  102.9. 
Sharp  turn  left  103.6,  F  M  R  across  Salt  Meadows,  X 
long  bridge  106.4,  pass  Soldiers*  Monument  106.9,  turn  left 
108.5,  thru  Port  Republic  109.6,  X  bridge  109.8.  F  M  R 
thru  Smithville  112.5,  North  Absecon  116.3,  X  bridge  and 
RR  in  Absecon  117.9.  Follow  trolley  X  RR  120.2,  X  RR 
in  Pleasantville  1204.  Turn  right  into  Washington  Ave. 
F  M  R,  X  RR  1 3 1. 1,  X  bridge  and  RR  132.4,  pass  Court 
House  in 

132.8  MAYS  LANDING.     End  of  road  turn  left,  X  bridge 

133.2,  X  RR  at  sta.  133.5,  X  bridge  and  bear  left  135.0,  left 
fork  138.2,  X  bridge  145.3,  l^^t  fork  in 

145.6  TUCKAHOE.  Turn  right  147.4,  X  RR  147.7,  at  once 
turn  left,  X  RR  148.8,  X  RR  150.1,  X  RR  in  Greenfield 
1 51.0.  End  of  road  turn  right  152.6,  X  RR  in  Ocean  View 
154.8,  pass  road  on  left  155.3.  Pass  church  on  right 
155.8  S  O  thru  Clermont  157.8  and  Swainton  159.8,  X  RR 

163.3,  psiss  road  on  left  at 

163.8  CAPE  MAY  COURT  HOUSE.  S  O  X  RR  166.5,  thru 
Whitesboro  167.2,  X  RR  167.8,  pass  road  on  left  169.3, 
X  RR  twice  170.3,  X  RR  171.8,  X  RR  twice  172.2,  thru 
Erma  173.3.  Pass  road  on  left  174.5.  (For  Hotel  Cape 
May  turn  left.)  S  O  Broadway  thru  West  Cape  May 
176.3.  Turn  left  into  West  Perry  St.  176.9.  X  RR  177.1, 
X  bridge  and  bear  right  into  Jackson  St.,  177.2,  S  O  to 
Beach  Ave.  in 

177.5  CAPE  MAY.    Hotel  Cape  May.    Hotel  Garage. 
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AUTOMOBILE  ROUTE  FROM  PHILADELPHIA 
TO  CAPE  MAY,  N.  J. 

S   O  Straight  on  RR.— Railroad 

X  —  Cross  (trolley,  etc.)  F.  M.  R.  —  Follow  main  road 

NOTE — Mileages  follow  directions  and  landmarks,  thus: 
SOX  bridge  25.0  X  RR  25.5,  turn  left  26.3,  etc. 

0.0  PHILADELPHIA.  From  Public  Buildings  south  on  Mar- 
ket St.  to  ferry,  X  Delaware  Riv.  1.3,  from  ferry,  S  O 
Federal  St.,  at  Court  House  turn  right  into  Broadway  in 

2.0  CAMDEN,  N.  J.  Under  RR  2.1,  over  RR  3.9,  X  bridge 
4.4,  follow  trolley,  X  RR  4.7,  left  fork  leaving  trolley  in 
Gloucester  4.8.  S  O  Broadway,  X  bridge  6.2,  X  RR  6.4, 
X  bridge  6.9,  at  water  trough  left  fork  in  Wcstvillc  7.0, 
X  trolley  9.9,  at  church  bear  left  11.5,  at  crossroads  turn 
right  in  Fairvicw  13.3;  S  O  thru  HurfFville  15.2.  Bear 
left  17.5,  bear  left  19.0,  X  RR  in 

19.3  GLASSBORO.  S  O  thru  Clayton  22.3  and  Franklinville 
24.9.  Caution— X  RR  27.4,  S  O  thru  liilalaga  28.6.  X  RR 
in  outskirts  of  Vineland  34.7.  X  RR  40.6,  and  41. i,  S  O 
Second  St.,  X  Main  St.  in 

41.4  MILLVILLE.  S  O,  follow  trolley,  leave  trolley  42.1, 
X  bridge  47.7,  right  fork  in  Elizabeth  47.8,  X  RR  in 
Bricksboro  48.8.  Bear  left  49.7,  left  fork  50.3,  X  RR  30.8. 
thru  Dorchester  51.3,  end  of  road  turn  left  X  RR  in 

52.4  LEESBURGH.  S  O,  left  fork  53.4,  at  church  right  fork 
in  Delmont  56.4,  X  bridge  57.9,  at  church  turn  right  in 
Eldora  58.9.  Pass  pond  and  turn  right  in  Dennisville 
64.2.  X  bridge  64.8,  pass  road  on  left  65.5.  Right  fork 
65.7,  at  P.  O.  Turn  left  in  Goshen  68.6.  Turn  right  68.9, 
left  fork  69.4,  X  RR  72,7,  turn  left  72.9,  X  RR  73.1,  at 
bank  turn  right  at 

73.2  CAPE  MAY  COURT  HOUSE.  S  O,  X  RR  75.9,  thru 
Whitesboro  76.8,  X  RR  77.5,  pass  road  on  left  78.().  X 
RR  twice  79.9,  X  RR  81.2,  X  RR  twice  81.6,  thru  Erma 
81.7.  S  O  Broadway,  pass  road  on  left  82.9.  (For  Hotel 
Cape  May  turn  left.)  S  O  thru  West  Cape  May  85.1. 
Turn  left  into  West  Perry  St.  85.3.  X  RR  85.5,  X  bridge 
and  bear  right  into  Jackson  St.  85.6.  S  O  to  Beach  Ave.  in 

85.9  CAPE  MAY.    Hotel  Cape  May.    Hotel  Garage. 
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Submitted  for  Discussion — not  in  effect  until  accepted 
by  the  Society  of  Automobile  Engineers. 


FIFTH  REPORT  OF   ELECTRICAL 
EQUIPMENT  DIVISION 


Whereas  the  Electrical  Equipment  Division  has  spent  considerable  time 
in  studying^  the  trend  of  design,  and  as  the  trend  of  design  with  regard 
to  the  points  specified  below  is  clear,  the  following  recommendations  are 
made: 


TEMPERATURE  TEST  OF  INSULATING  MATERIALS  OF  ELEC- 
TRICAL APPARATUS  ON  GASOLINE  AUTOMOBILES 


All  insulating  material  used  in  connection  plugs,  sockets  and  similar 
devices  of  electrical  apparatus  for  use  on  gasoline  automobiles  shall  be 
capable  of  withstanding  for  thirty  minutes  a  temperature  of  300"  F. 

WIRING  SYSTEM 

The  single-wire  system  with  grounded  return  shall  be  recommended 
practice. 

Respectfully   submitted. 

ELECTRICAL  EQUIPMENT  DIVISION. 

Andrew  L.  Riker,  Chairman. 


Note. — It  is  the  intention  of  the  Electrical  Equipment  Division  to 
recommend  practice  for  designs  of  fittings  for  complete  single-wire  sys- 
tems of  electrical  apparatus  on  gasoline  automobiles. 
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TAP  DRILL  SIZES  AND  CAUSES  OF 
STRIPPED  THREADS 

By  H.  E.  Harris* 

There  are  many  argtunents  in  favor  of  a  tap  drill  list  which  can  be 
applied  to  commercial  practice.  All  tables  which  have  ever  come  to  the 
writer's  notice  have  been  incorrect  from  a  practical  standpoint,  as  they 
either  gave  a  loo  per  cent,  depth  of  thread  or  have  approximated  it.  They 
were  evidently  figured  out  very  conscientiously  by  someone  who  never  had 
to  tap  holes.  But  a  worse  condition  than  having  a  tap  drill  list  that 
should  not  be  followed,  is  to  have  someone  who  ought  to  know  better 
insist  that  a  table  be  followed  because  it  is  given  in  some  handbook;  that 
it  must  be  right  in  spite  of  torn  threads,  broken  taps,  half  reamed  out 
holes,  etc 

EFFECT  OF  USE  OF  IMPRACTICABLE  DRILL  LISTS 

One  factory  labored  under  such  a  condition  for  a  long  time,  all  tap  drill 
holes  in  the  jigs  being  made  religiously  wrong,  that  is  to  give  a  lOO  per 
cent,  thread  according  to  the  table  properly  issued  and  approved,  and  the 
condition  was  not  changed  until  after  a  couple  of  years*  work  between  a 
liberal-minded  chief  inspector  and  the  tapping  and  screw-machine  depart- 
ments, during  which  time  an  unofficial  table,  allowing  a  depth  of  thread 
varying  from  45  to  80  per  cent.,  to  meet  different  conditions,  was  made  up 
and  all  tap  drill  holes  redrilled  free-hand  sub-rosa  in  the  tapping  depart- 
ment to  these  sizes  and  the  results  carefully  watched.  Before  this  there 
had  been  much  trouble  because  the  operators  would  redrill  the  holes  on 
their  own  responsibility  and  often  get  them  much  too  large. 

A  confession  of  the  deviation  from  orders  was  made  and  the  matter 
was  put  up  for  revision.  A  thorough  investigation  was  made  and  the  find- 
ings were  that  no  fault  could  be  found  with  the  results,  and  that  the  tapped 
work  was  better  and  less  expensive,  even  with  the  extra  redrilling  opera- 
tion. The  table  that  had  been  evolved  and  corrected  was  then  adopted, 
and  the  tool  room  was  soon  busy  changing  the  drill  bushings  in  the  jigs 
to  provide  the  proper  tap  drill  sizes. 

TENDENCY  TO    REAM    INSTEAD   OF    TAPPING 

A  tap  to  Start  into  a  hole  must  not  only  cut  but  lead  itself  in.  In  Fig.  i 
is  shown  a  portion  of  one  land  of  a  tap  in  a  hole  which  would  leave  a  75 
per  cent  thread  after  tapping.  The  point  of  the  tap  is  made  slightly 
smaller  in  diameter  than  the  tap  drill  hole.  The  tap  cuts  successive 
chips  at  A,  A',  A"^  A"',  until  the  full  thread  is  produced.  The  result- 
ant force  required  to  send  the  tap  through  the  work  is  a  combination 
of  a  rotary  force  to  cut  or  ream  the  chips  out  and  a  forward  thrust  force 

'Consulting  mgineer,  Greenfield  Tap  and  Die  Corporation. 
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Fig.    1 — Tap  land   in    75    per   cent.   Tap 
DrUl   Hole. 


Fig.   2 — Reaming  by  tap  caused  by   loo 
small  tap  drill  hole. 


to  guide  the  tap  ahead  as  it  cuts  the  thread.  The  first  of  these  forces  is 
supplied  by  the  tap  wrench  or  machine  spindle;  the  second,  except  in  a 
few  rare  cases,  should  be  supplied  by  the  tap  itself  after  the  first  initial 
"bite."  That  is,  the  surfaces  B,  B',  B",  B"'  in  Fig.  i,  are  non-cutting 
and  by  their  resistance  to  the  backward  thrust  of  the  tap  should  convert 
part  of  the  rotary  force  into  a  force  to  carry  the  tap  forward.  Obviously, 
if  for  any  reason  surfaces  B  are  inadequate,  the  tap  will  not  be  carried 
ahead,  but  will  ream. 

With  a  75  per  cent,  depth  of  thread  the  surface  B  is  backed  up  by  a 
broad  section  and  as  the  tap  in  the  walls  of  the  thread  has  no  clearance 
to  the  cutting  edge,  the  surface  B  acts  as  an  eflFicient  guide  and  carries 
the  tap  ahead  as  it  cuts. 
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Fig. 


—"Stepped"  thread,  result  of 
iindersuc    Tap    Drill. 


0  =  e^%^ 


^ 


Fi^.  4 — Proportion  of  areas  of  chip 
in  75  and  100  per  cent,  threads. 


WHY  TAPS   REAM   AND  "STEP"  WITH    100  PER  CENT.  THREAD 

Fig.  2  shows  cases  where  nuts  have  been  reamed  by  the  tap  because 
of  a  too  small  tap  drill  hole,  and  Fig.  3  shows  the  appearance  of  a 
•^stepped"  thread  from  the  same  cause.  With  a  full  or  100  per  cent. 
depth  of  thread  the  resistance  to  the  rotary  force  is  much  greater  as 
the  area  of  the  chip  removed,  as  shown  in  Fig.  4,  is  64  per  cent,  greater, 
the  profile  of  the  100  per  cent,  and  75  per  cent,  being  plotted  off  into 
triangles  numbered  to  show  the  relative  areas. 

In  addition  to  this  the  leading  or  guiding  surfaces  at  D,  D\  D",  £>"', 
for  a  100  per  cent  thread,  as  shown  in  Fig.  5,  are  much  narrower  and 
weaker  at  the  starting  of  the  tap,  and  the  end  of  the  tap  is  apt  to  act 
st6  a  taper  reamer  and  cut  off  these  slight  projections,  thereby  depriving 
the  tap  of  its  ability  to  lead  itself  into  the  work.  This  shows  how  un- 
favorable to  good  threading  a  100  per  cent,  depth  of  thread  is,  if  only 
thii  one  condition,  viz.,  greatly  increased  resistance  to  the  forward  travel 
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Fig.    5 — Weak   leading   ridge   in    100 
per  cent,  thiead. 


Fig.    6 — Stepped,    torn    and    crossed 

threads;    100  per  cent.  Tap 

,  Drill   Hole. 

of  the  tap  and  the  greatly  decreased  leading  ability  alone,  are  considered 
with  the  attendant  reaming  and  "stepping"  of  the  threads. 

OTHER    DISADVANTAGES    OF    100    PER    CENT.    THREAD 

Trouble  is  not  experienced  from  these  results  alone;  torn  threads 
are  obtained  from  taking  too  heavy  a  chip;  the  tap  meeting  such  resis- 
tance to  forward  action  is  pushed  back  and  will  cut  short  lead  and  nar- 
row threads  with  wide  spaces.  Also  the  metal,  having  no  space  to  flow 
at  the  apex  of  the  threads,  will  cause  a  binding  of  the  tap  in  the  threads 
which  have  no  clearance  in  the  wall  surfaces  at  this  point,  causing  the 
metal  to  become  torn  and  often  binding  and  breakage  of  the  taps.  Fig. 
6  shows  actual  results  in  nuts  which  were  caused  by  tapping  into  a  lOO 
per  cent,  tap  drill  hole.  You  will  note  that  these  nuts  are  stepped^  torn, 
and  even  "crossed"  where  the  tap  lost  its  initial  bite,  and  caught  a  sec- 
ond time  before  tapping  through  the  nut. 
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OTHEK    FACTORS    THAN    DEPTH    OF    THREAD    OF    MORE    IMPORTANCE    FROM 
STRIPPING    STANDPOINT 

Tom,  crumbled,  crossed,  reamed  and  stepped  threads  are  all  prolific 
causes  of  stripping,  and  when  produced  with  properly  made  taps  are 
generally  due  to  too  small  tap  drill  holes.  There  are,  however,  other 
factors  that  are  greater  causes  of  stripped  threads.  Threads  that  are 
imperfect  on  the  angle,  being  less  than  60  degrees  or  hollow,  thereby 
having  a  weaker  section,  increase  the  tendency  to  strip;  threads  that 
have  too  great  a  difference  in  pitch  diameter  sizes  reduce  the  effective 
triangular  area  of  the  thread  and  thereby  its  resistance  to  stripping; 
an  error  in  lead,  although  not  generally  so  considered,  is  one  of  the 
most   frecjuent  and  unsuspected  causes  of  stripped  threads. 

ERRORS    IN    LEAD    NOT    ABSOLUTELY    AVOIDABLE 

The  effect  of  errors  in  lead  on  the  stripping  of  threads  is  very 
marked.  Commercially  it  is  practically  impossible  to  avoid  minute 
errors  in  lead.  A  dull  die  as  it  becomes  duller  tends  to  cut  a  shorter 
lead,  that  is  the  normal  number  of  threads  per  inch  occupy  less  length 
than  one  inch.  Likewise  a  tap  will  cut  an  incorrect  lead,  although  the 
spacing  of  its  own  teeth  may  be  practically  perfect  if  it  is  improperly 
made  or  if  the  tap  drill  hole  is  too  small. 


Fig.  7 — Ring  and  plug  thread  gages. 
IMPOSSIBLE    TO    DETECT    ERRORS    IN    LEAD    WITH    ORDINARY    GAGES 

The  ordinary  way  of  measuring  threads  is  to  test  the  work  by  gag- 
ing the  hardened  plug  or  ring  thread  gages,  as  shown  in  Fig.  7.  When 
these  are  home-made  they  are  apt  to  be  incorrect,  due  to  lack  of  preci- 
sion machinery  to  generate  a  correct  lead  and  also  to  irregular  and 
inadequate  methods  of  hardening.  In  addition,  it  is  practically  im- 
possible to  tell  whether  there  are  any  errors  in  lead  by  this  method 
even  though  the  gage  be  correct.  In  this  way  of  gaging,  which  is  slow 
and  laborious,  the  gage  is  screwed  onto  the  piece,  and  the  screw  diam- 
eters reduced  by  closing  in  on  the  die  until  the  gage  will  screw  on  all 
the  way.  For  each  o.ooi  inch  error  in  lead,  per  inch,  with  a  thread 
gage  one  inch  long,  the  pitch  diameter  has  to  be  reduced  0.0017  wich. 
irrespective,  of  the  number  of  threads  per  inch.  In  this  way,  by  a  few 
thoasandths  error  in  lead,  threads  are  produced  which  soon  become 
loose  because  the  original  fit  is  only  on  the  end  threads. 
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Fig.  8. — Diameter  of  screw  reduced   on  account  of  error  in   lead. 


EFFECT    OF    ERRORS    IN    LEAD    ON    FIT 

Fig.  8  shows  this  effect  of  error  in  lead.  A  difference  in  diameters 
of  the  screw  and  nut  has  to  be  allowed,  and  yet  the  screw  is  tight  in  the 
nut,  binding  at  A,  B,  C  and  D.  These  points,  however,  soon  wear  or 
upset,  resulting  in  a  loose  fit. 

WHY    ERRORS    IN    LEAD    SOMETIMES    CAUSE    STRIPPING 

Not  only  in  this  way  do  we  lessen,  by  looseness  and  decreased  effec- 
tive thread  area,  the  shear-resisting  strength,  but  if  the  lead  on  the  screw 
is  long  f.  e.y  if  the  normal  number  of  threads  per  inch  occupy  more 
than  an  inch),  or  if  the  lead  in  the  tapped  hole  is  short,  or  if  both 
these  conditions  exist  together,  or  if,  in  any  combination  of  errors,  the 
lead  of  the  screw  is  longer  than  the  lead  of  the  nut  or  tapped  hole,  we 
have  an  ideal  condition  for  stripping.  In  other  words,  such  conditions 
provide  what  is  termed  a  "shear  cut"  by  blanking  and  shearing  ma- 
chinery builders. 

EFFECT    OF    LEAD    ON    SCREW    BEING    LONGER    THAN    LEAD    OF    TAPPED    HOLE 

Fig.  9  will  make  this  clear,  with  the  following  explanation:  Here 
we  have  contacts  at  A,  B,  C  and  D.  The  thread  at  A-B  in  the  nut 
takes  the  entire  strain  of  the  screw  as  it  is  tightened  and  that  at  D-C , 
being  on  the  opposite  side  from  the  pressure,  tends  to  open  as  the 
screw  is  tightened.  The  tendency  of  the  strain  concentrated  at  A-B, 
instead  of  over  all  the  thread,  is  to  strip  or  upset  and  weaken  the 
thread  at  this  point.  A  continuation  of  the  tightening  operation  would 
extend  the  stripping  action  progressively  along  the  helix,  with  a  shear- 
ing action  as  shown  graphically  by  the  diagram  in  Fig.  p.  Thus  it  is 
seen  that  errors  in  lead  not  only  affect  the  diameter  sizes  and  the 
overlap  and  are  thus  vital  factors  in  the  fit  and  strength  of  the  thread, 
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frux  or  Scmcw  ThmkAo 

^Hcux  or  Normal  Thread 
Hcux  or  Nut  Thread 

Fig.   9. — Long   lead  screw  with   short  lead  tapped   hole  and   diagram   of  shearing 

action 

but  that  they  are  also  apt  to  furnish  the  very  best  means  for  shearing  or 
stripping  threads  that  could  be  planned.  More  vital  then  is  proper  meas- 
uring or  gaging  of  threads  to  see  that  the  lead  is  correct  and  the  pitch 
diameter  of  the  screw  up  to  size  than  the  mere  matter  of  testing  the 
threads  with  a  threaded  gage,  which  only  insures  that  they  screw  together 
no  matter  how  inaccurate  they  are. 


Fig.    10. — Screw  pitch  gage  checking  normal  thread. 
Fig.  U. — Screw  pitch  gage  rejecting  short  lead 


Pig.   12.^Screw  pitch  gage  rejecting  long  lead 
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TO   MEASURE   LEAD   SIMPLY   AND   WITH   COMMERCIAL   ACCURACY 

A  simple  and  inexpensive  means  for  measuring  the  lead  of  threads 
is  rapidly  coming  into  general  use.  I  refer  to  the  gages  shown  in  use 
in  Figs.  10,  ii  and  12.  These  gages  are  very  accurate  and  with  little 
practice  an  inspector  or  operator  can  detect  such  slight  errors  as  .002" 
per  inch,  and  detect  instantly  whether  the  lead  is  short  or  long.  In  Fig. 
10  normal  lead  is  proved.  Fig.  11  shows  how  readily  a  short  lead  screw 
is  detected.  In  Fig.  12  a  long  lead  screw  is  shown."  The  difference  be- 
tween this  and  the  two  former  figures  is  very  apparent. 


Fig.    14.— Just  right;   the  screw  has  passed  the  upper  points  but  hangs  on  the 

bottom   points 


Fig.  13 — Too  large;  the  screw  Fig.  15 — Too  small;  tho  screw 

will   not    pass   the  has  passed  both  >ets 

upptr  points.  of  points. 
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TO   MEASURE   PITCH    DIAMETER   AND    HOLD   IT    WITHIN   LIMITS 

In  order  to  measure  the  pitch  diameter  separately  rather  than  screw 
it  blindly  into  a  threaded  hole  gage,  another  simple  and  yet  accurate 
form  of  gage  is  now  widely  used.  That  is  the  fork  limit  thread  gage 
shown  in  Figs.  13,  14  and  15,  which  are  self-descriptive.  This  gage  not 
only  permits  the  rapid  inspection  of  threaded  work  (from  500  to  1,000 
per  hour),  as  its  conical  points  are  correctly  ground  and  fit  the  angles 
of  the  thread,  but  it  checks  the  angle,  allows  the  proper  working  limits 
and  is  tamper-  and  fool-proof.  It  will  work  under  conditions  of  oil, 
dust,  chi[>s,  etc.,  with  accurate  results. 

CONTKOLUNG  ERROR  IN   LEAD  TO   PRODUCE  BENEFICIAL  RESULTS 

As  stated,  it  is  practically  impossible  to  eliminate  all  errors  in  lead 
in  screw  and  tapped  hole.  How,  then,  will  gages  help  us?  And  how 
can  we  avoid  all  the  serious  trouble  pointed  out?  By  gaging  and  careful 
selection  of  threading  tools  and  machinery  we  can  first  get  the  work  as 
accurate  as  practicable;  and  then,  by  confining  the  unavoidable  com- 
mercial errors  by  allowing  tolerances  on  the  right  side  of  the  normal 
line,  we  can  avoid  upsetting,  shearing  and  stripping. 


SectioN'X'Y 


Nut 'Long  Lead 


Fig.    16. — Relative   strength    of   nut   and    screw    and   correct   combination   of   short-lead 
screw  with  long-lead  nut 

I  will  use  Fig.  16  to  illustrate  this. 
At  the  bottom,  section  X-Y  through  the  screw  and  nut  shows  the  rela- 
tive sectional  strength.  The  area  of  1/6  of  the  screw  at  E  is  seen  to 
be  contained  at  least  three  times  into  the  cross-section  of  the  nut  at  F. 
We  can  therefore  safely  assume  the  stronger  nut  to  he  absolutely  in- 
elastic under  any  strains  applied  through  the  medium  of  the  weaker 
screw.  Referring  to  the  right-hand  view  we  have  a  screw  with  a 
shorter  lead  than  the  nut  and  coming  in  contact  when  the  .screw  is 
tightened,  at  C-D.  As  the  screw  is  drawn  further  to  a  seat  the  other 
portions  of   the   thread  also   come  into   contact,  with  the  elasticity  and 
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elongation  of  the  screw,  until  the  full  length  of  the  thread,  including 
portion  A'B,  is  fully  in  contact.  This  condition  would  really  seem  more 
ideal  than  to  liavc  the  threads  absolutely  perfect  in  lead,  as  we  utilize 
the  elasticity  of  the  screw  to  aid  in  distributing  the  pressure  over  the 
entire  length  of  the  thread  contact,  rather  than  have  it  fall  on  portion 
A'B  alone. 

SCREW  LEAD   SHOULD   BE  ''SHORT*'  TAPPED,   HOLE  LEAD  ''LONG'' 

In  other  words,  good  thread  work  must  be  governed  by  the  rule  that 
the  lead  on  screws  should  never  be  longer  than  the  normal  and  the 
lead  on  tapped  holes  should  never  be  shorter  than  the  normal. 

DEEP   OVERLAP    NOT    CONSIDERED    NECESSARY 

Passing  from  some  of  the  most  prolific  causes  of  stripped  threads, 
we  will  take  up  the  matter  of  overlap.  The  time  was  when  sharp 
V  threads  were  used  in  order  to  get  as  much  overlap  as  possible  (?). 
This  is  questioned  because  it  is  mechanically  impossible  to  produce  a 
theoretically  sharp  V  thread.  The  Sellers  form  of  thread  was  demon- 
strated before  the  Franklin  Institute  to  be  more  effective  and  stronger 
than  the  V  thread  and  adopted  as  the  United  States  standard.  This 
form  of  thread  is  specified  in  S.  A.  E.  Screw  Standard  and  in  the 
International  Standard.  The  use  of  the  U.  S.  form  of  thread  is  yearly 
making  great  gains  over  the  other  forms  and  nobody  seems  to  find 
any  ill  effects  from  decreased  overlap. 

The  English  in  the  British  and  Whitworth  forms  have  not  only  a 
lesser  depth  of  thread  but  still  further  decrease  the  effective  overlap 
by  rounding  off  the  tops  and  bottoms  of  the  threads.  They  have  not 
sacrificed  strength  in  this  case,  for  the  decreased  overlap  does  not 
decrease  the  shear-resisting  strength  of  the  thread;  and  the  rounding 
at  the  base  furnishes  a  reinforcing  filler  to  stiffen  the  thread.  I  am 
not  advocating  the  English  thread,  however,  as  the  rounded  form,  in 
my  opinion,  has  too  many  disadvantages  to  rank  with  the  U.  S.  form; 
but  wish  to  drive  home  the  argument  that  greater  overlap  has  not  been 
considered  generally  conducive  to  shear-resisting  strength. 

SUFFICIENT    OVERLAP 

Then  what  constitutes  sufficient  overlap?  It  is  the  opinion  of  many 
capable  men,  after  a  study  of  the  theoretical  side  of  the  matter  and 
extensive  practical  tests,  that  sufficient  overlap  is  had  by  retaining 
that  portion  of  both  the  screw  thread  and  the  nut  thread  which,  in  com- 
bination, offers  the  greatest  resistance  to  shear  obtainable,  enough  extra 
metal  being  allowed  to  prevent  a  spinning-over  or  burring  action. 

DIFFERENCE    IN     PITCH     DIAMETERS     MORE    DANGEROUS    THAN     SMALL    OVERLAP 

Overlap  as  a  factor  to  resist  stripping  is  not  nearly  as  important 
as  proper  fit  on  the  pitch  diameter.  When  there  is  considerable  differ- 
ence between  the  pitch  diameters  of  the  tapped  hole  and  screw,  whether 
from  incorrect  gaging,  or  to  allow  for  errors  in  lead,  or  because  of 
poorly  made  or  off-size  taps  and  dies,  the  section  of  the  thread  is  weaker 
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Fig.   17. — (jreatest  shear-resisting  strength  in  threads. 

where  the  combination  of  the  greatest  strength  is  made  and  the  tendency 
to  burr   over  and  strip  thereby  greatly  increased. 

ILLUSTRATION   OF   DIFFERENT   AMOUNTS    OF   OVERLAP 

In  Fig.  17  we  have  the  greatest  resistance  to  shearing  approximately 
along  the  pitch  diameter  lines  A-B,  where  portion  X  on  the  screw  has 
the  same  width  as   K  on  the  nut. 


Pig.     ig. — Shear-reKistance    minimized    by    removal    of    area    of    greatest    strength    on 

screw  threads. 


While  in  Fig.  18  the  shear-resistance  of  the  screw  alone  is  very  great 
but  limited  by  the  small  section  of  support  at  the  tops  of  the  thread  in 
the  nuL 

In  Fig.  19  the  U.  S.  form  of  thread  is  shown.  A  glance  will  con- 
vince those  familiar  with  screw-thread  work  that  there  is  more  than 
sufficient  overlap,  and  yet  the  thread  in  the  nut  has  25  per  cent,  of  its 
depth  removed  from  the  tops  of  the  threads;  there  is  more  than  suffi- 
cient extension  beyond  the  pitch  diameter  lines  A-B  to  prevent  any  bur- 
ring action.     This  thread  has  a  wide  margin  of  strength  over  the  lower 
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FiR.    19.--f ireatest    shear-resisting   strength    retained    in    75    per   cent,    depth    of    thread 

in  tapped  hole 

necessary  to  cause  the  screw  to  elongate  and  fail  through  its  root  diam- 
eter section. 

WHY    75    PER   CENT.    DEPTH    OF   THREAD    IS    RECO.Nf  MENDED 

Seventy-five  per  cent,  depth  of  thread  is  more  desirable  than  loo, 
because,  in  addition  to  improved  threading,  it  results  in  a  vast  re- 
duction of  breakage  of  taps.  A  common  saying  in  regard  to  taps  is 
that  90  per  cent,  break  instead  of  wearing  out.  This  is  doubtless  at  least 
approximately  true  in  average  tapping  practice.  This  means  not  only 
large  tap  expense  but  expensive  delay  in  getting  new  taps  and  resetting 
machines,  and,  not  least  by  any  means,  the  costly  processes  used  with 
occasional  success  to  remove  broken  taps  and  the  expensive  pieces  ren- 
dered useless  by  having  broken  tap-ends  left  in  or  having  the  tap  holes 
spoiled  in  the  attempt  to  remove  the  taps.  This  waste  is  almost  alto- 
gether unnecessary  and  can  be  easily  avoided  by  properly  designed  taps 
and  proper  sizes  of  tap  drill  holes. 

MAKING    STRONGER    AND    EASIER    Cl'TTING    TAPS 

Large  sums  have  been  expended  in  our  testing  room  on  experimental 
work,  developing  a  tap  so  designed  as  to  have  correct  cutting  angles, 
plenty  of  chip  clearance  where  most  needed,  and  increased  strength  at 
the  portions  of  greater  strain,  as  shown  by  the  place  of  the  majority  of 
fractures  in  broken  taps,  throughout  the  different  tests  and  in  general 
shop  practice.  By  making  careful  research  in  the  matter  of  improved 
steels  and  heat  treatments  to  conserve  the  elements  of  elasticity,  strength 
and  durability  of  cutting  edges,  and  by  strengthening  the  taps  at  vital 
points  and  making  them  cut  easy  and  without  clogging,  taps  were  pro- 
duced which  would  stand  up  much  longer  than  theretofore. 

FACTOR  OF  SAFETY  OF  TAPS 

The  average  factor  of  safety  of  taps  is  usually  considered  as  2,  al- 
though a  great  many  taps  have  none  at  all  in  a  100  per  cent.  hole.  The 
Wells  design  of  tap  has  a  factor  of  safety  at  least  3,  when  tapping  a 
full  thread  in  open  hearth  machinery  steel. 
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FACTORS  OF  SAFETY  I\  WELLS  DESIGN  TAPS  IN  DIFFERENT 

MATERIALS 
MATERIAL  FACTOR  OF  SAFETV 

75%  Tap  Hole  ioo%  Tap  Hole 
Drawn  Brass                                                               19  7 

Cold  Punched  Hexagon  Nuts  8  3 

Drawn  Screw  Stock  8  3 

Drawn  Phosphor  Bronze  5  i 

Crucible  Tool  Steel  1.25%  Carbon  4  0.5 

Lubricants;  I-ard  or  Sperm  Oil 
United  States  Standard  Thread  Taps 
kept   in  commercially   sharp  condition. 

Fig.  20. 
By  tapping  into  a  tap  hole  that  will  have  a  75  per  cent,  thread,  the 
factor  of  safety  of  all  taps  is  materially  increased.  An  average  of  a 
large  number  of  tests  shows  conservative  factors  of  safety  in  different 
materials  as  shown  in  the  table  given  in  Fig.  20.  These  figures  are  for 
the  U.  S.  S.  threads.  It  is  reasonable  to  believe  that  the  S.  A.  E.  thread 
taps,  due  to  the  much  finer  thread  in  proportion  ,to  diameter,  would  hav< 
a  larger  margin  of  safety. 

PROPER   LUBRICATION    RAISES   FACTOR   OF    SAFETY 

The  table  represents  what  can  be  expected  under  proper  conditions. 
Poor  lubricant  or  absence  of  lubricant  will  cut  down  tap  efficiency  50  to 
100  per  cent.  To  save  unnecessary  repetition,  the  writer  would  refer 
those  interested  in  the  matter  of  lubrication  to  the  paper  entitled  Taps 
and  Screws  presented  before  the  American  Society  of  Mechanical  Engi- 
neers, March  12,  1912;  which  illustrates  the  different  forms  of  cutting 
edges  for  taps,  comparing  proper  and  improper  forms,  and  giving  re- 
sults obtained;  and  discusses  the  value  of  angle  accuracy  in  threads,  the 
effect  of  warped  taps  upon  work,  the  powers  required  in  tapping  dif- 
ferent materials,  the  indication  of  tapping  efficiency  by  the  form  of  chip 
produced,  and  the  cause  of  chattered  threads. 

ENDORSEMENT    OF    75    PER    CENT.    DEPTH    OF    THRKAD 

The  recommendation  of  a  75  per  cent,  depth  of  thread  in  a  tapped 
hole  as  standard  practice  has  received  the  endorsement  of  many  large 
users,  the  General  Electric  Company  for  one  using  practically  this  al- 
lowance, having  arrived  at  its  use  in  their  own  practice.  While  the 
writer  was  head  of  the  mechanical  departments  of  the  Western  Electric 
Company  he  evolved  a  table  of  tap  drill  sizes  which,  after  a  series  of 
trials  and  experiments  covering  a  couple  of  years  and  considerable  con- 
sultation with  tap  makers,  screw  machine  and  tapping  department  heads, 
assemblers,  inspectors  and  engineers,  was  finally  adopted  and  put  into 
standard  use  in  this  company,  and  gave  complete  satisfaction  under 
their  conditions. 

In  this  table  of  sizes,  which  applied  to  tap  sizes  one-half  inch 
diameter   and    less,   the   different   materials    were   taken   into   considera- 
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tion  on  the  principle,  verified  by  actual  and  continued  practice,  diat 
different  materials  give  different  results  in  tearing,  spinning  and  crumb- 
ling at  the  tops  of  the  thread,  according  to  whether  their  nature  is 
stringy  like  in  the  case  of  copper  or  brass  and  steel  for  drawing  pur- 
poses, or  easy  cutting  and  ductile,  as  in  the  case  of  leaded  brass,  or 
crystalline  and  apt  to  crumble  at  the  tops  of  the  thread  as  with  cast 
iron  and  cast  aluminum,  or  elastic  as  in  the  case  of  hard  rubber,  which 
will  expand  under  the  heat  of  drilling  so  as  to  actually  permit  cutting 
a  hole  which,  after  withdrawal  of  the  drill  and  cooling,  is  several  thou- 
sandths smaller  than  the  drill  used. 

RELATION   or  DEPTH  OF  TAPPING  TO  TAP  DRILL  SIZE 

The  depth  of  the  tapped  hole  was  also  taken  as  a  factor,  on  the 
basis  that  holes  are  generally  tapped  no  deeper  than  necessary,  and  that 
the  deeper  holes  indicated  a  longer  thread  contact  with  the  screw  and 
therefore  greater  shearing  strength  and  less  liability  to  stripping.  By 
using  a  larger  drill  size  in  the  deep  holes,  the  amount  of  work  for  the 
taps  was  decreased  and  the  chips  were  of  less  bulk  and  consequently 
the  tendency  to  clog  and  break  the  taps  was  greatly  reduced. 


Materials 

Depth  of  Tapping 

Depth  of 
Thread 

Cast  Aluminum 

Leaded  Brass 

Equal  or  less  than  J  (0.  D.  of  Tap) 

80% 

Cast  Iron 

More  than  i  (0.  D.  of  Tap)  but  less  than 
2(0.  D.  of  Tap) 

66% 

Soft  Steels 

More  than  2  (6.  D.  of  Tap) 

50% 

Tough  Steels 

High  Carbon  Steels.  . 
Alloy  Steels 

Equal  or  less  than  i  (0.  D.  of  Tap) 

66% 

More  than  i  (0.  D.  of  Tap)  but  less  than 
2(O.D.ofTap) 

55% 

Norwav  Iron 

Copper 

More  than  2  (6.  D.  of  Tap) 

45% 

Phosphor  Bronze 

Drawn  Aluminum .  .  . 

Hard  Rubber 

Hard  Fibre 

High  Brass '     

Fig.    21. — Basis    for    computing   tap    drill    sizes    in    different    materials    for    electrical 

apparatus  work 

PERCENTAGE    OF    THREAD    FOR    DIFFERENT    DEPTHS    AND    MATERIALS 

Fig.  21  gives  the  basis  on  which  these  tap  drill  sizes  were  counted. 
Its  adaptability  to  tap  sizes  more  than  one-half  inch  diameter,  and  on 
work  other  than  electrical  apparatus  work,  should  be  determined  by  test 
and  trial  before  adoption.     It  is  given  here  merely  as  an  example  of 
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what  has  been  done  successfully  in  a  certain  case  and  bears  on  the 
matter  in  hand  only  as  an  argument  for  the  adoption  of  rational  tap 
dril]    sizes. 

DRILLS  FOR  MACHINE  SCREW  TAPS 


Size 

No. 

Threads 

Root 
Diam- 
eter 

DriU 
Size 

Size 
No. 

Threads 
iS^ch 

Root 
Diam- 
eter 

Drill 
Size 

0 

80 

.044 

.048 

9 

24 

.123 

.136 

1 

72 

.055 

.060 

10 

32 

.149 

.160 

1 

64 

.053 

.058 

10 

30 

.147 

.158 

2 

64 

.066 

.071 

10 

24 

.136 

.149 

2 

56 

,063 

.069 

12 

28 

.170 

.181 

3 

56 

.076 

.082 

12 

24 

.162 

.175 

3 

48 

.072 

.079 

14 

24 

.188 

.201 

4 

48 

.085 

.092 

14 

20 

.177 

.193 

4 

40 

.080 

.088 

16 

22 

.209 

.224 

4 

36 

.076 

.085 

16 

20 

.203 

.219 

5 

44 

.095 

.103 

18 

20 

.229 

.245 

5 

40 

.093 

.101 

18 

18 

.222 

.240 

5 

36 

.089 

.098 

20 

20 

.255 

.271 

6 

40 

.106 

.114 

20 

18 

.248 

.266 

6 

36 

.102 

.111 

22 

18 

.274 

.292 

6 

32 

.097 

.108 

22 

16 

.265 

.285 

7 

36 

.115 

.124 

24 

18 

.300 

.318 

7 

32 

.110 

.121 

24 

16 

.291 

.311 

7 

30 

.108 

.119 

26 

16 

.317 

.337 

8 

36 

.128 

.137 

26 

14 

.305 

.328 

8 

32 

.123 

.134 

28 

16 

.343 

.363 

8 

30 

.121 

.132 

28 

14 

,331 

.354 

9 

32 

.136 

.147 

30 

16 

.369 

.389 

9 

30 

.134 

.145 

30 

14 

.357 

.380 

Pig.  22 


DRILLS  FOR  U.  S. 

STANDARD  TAPS 

Threads 

Root 

Threads 

Root 

Size 

ffii 

Diam- 

DriU 

Size 

^dh 

Diam- 

DriU 

No. 

eter 

Size 

No. 

eter 

Size 

i 

20 

.185 

.201 

1 

8 

.838 

.878 

t 

18 

.240 

.258 

.lA 

8 

.900 

.941 

16 

.294 

.314 

11 

7 

.939 

.986 

t 

14 

.345 

.368 

ift 

7 

1.002 

1.048 

13 

.400 

.425       : 

U 

7 

1.064 

1.111 

i 

12 

.392 

.419 

\t 

7 

1.127 

1.173 

\ 

12 

.454 

.481 

6 

1.159 

1.213 

11 

.507 

.536 

li 

6 

1.284 

1.338 

> 

i 

11 

.569 

.599 

11 

5i 

1.389 

1.448 

10 

.620 

.652 

U 

5 

1.490 

1.555 

ft     ' 

10 

.683 

.715 

u 

5 

1.615 

1.680 

9 

.731 

.767 

2 

4i 

1.711 

1.783 

• 

«     , 

9 

.793 

829     1 

Pig.  23 
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DRILLS  FOR  S.  A.  E.  TAPS. 
(Formerly  A.  L.  A.  M.  Standard) 


Threads 

Root 

Size 

per 

Diam- 

Drill 

No. 

Inch 

eter 

Size 

i 

28 

.204 

.215 

A 

24 

.258 

.272 

1 

24 

.321 

.334 

A 

20 

.373 

.389 

i 

20 

.435 

.451 

A 

18 

.490 

.508 

f 

18 
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Fig.  24 

THE   WELLS  TABLES  OF  TAP  DRILL  SIZES 

The  Wells  tables  of  tap  drill  sizes — Fig.  22  for  machine  screw  sizes. 
Fig.  23  for  U.  S.  standard  threads  and  Fig.  24  for  S.  A.  E.  threads — 
are  safe  and  practical  and  have  a  wide  margin  of  safety,  as  has 
been  shown  by  repeated  tests.  They  give  a  75  per  cent,  thread,  whereas 
a  ^-inch  13  soft  brass  nut  of  ordinary  length  with  but  50  per  cent, 
thread  when  screwed  onto  a  chrome  vanadium  steel  bolt  will,  in  a 
tensile  strength  testing  machine,  cause  the  bolt  to  part  across  the  root 
of  the  thread  without  upsetting  or  stripping  the  threads  in  the  nut. 
The  use  of  these  materials  in  this  combination  represents  almost  the 
extreme  conducive  to  stripping. 

IMPORTANT   TO   USE   EXACT   SIZE  DRILLS. 

As  the  ordinary  size  drills,  known  by  number  or  fractional  size,  do 
not  coincide  with  the  correct  decimal  size  given  in  the  table,  and  in 
some  cases  do  not  even  approximate  them,  and  because  a  few  thou- 
sandths variation  towards  a  smaller  hole  is  expensive,  due  to  the  in- 
creased percentage  of  tap  breakage  and  a  variation  towards  a  larger 
size  may  be  objectionable,  we  have  been  compelled  to  stock  a  complete 
line  of  decimal  size  tap  drills.  With  the  drill  size  stamped  on  the  tap, 
the  only  excuse  for  error  disappears.  We  feel  that  this  will  become 
standard  practice  as  soon  as  the  users  and  tap  and  drill  makers  awake 
to  a  realization  of  what  constitutes  correct  and  economical  thread 
practice.    We  strongly  urge  strict  adherence  to  the  decimal  sizes.    Amer- 
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ican  drill  makers  now  furnish  their  European  trade  with  decimal  size 
drills  (metric)  up  to  approximately  ij^-inch  diameter;  among  the 
smaller  sizes  of  these  drills  the  steps  are  as  small  as  approximately 
0.002  inch.  The  drill  makers  have  already  suggested  that  the  metric 
size  drills  be  used  as  tap  drills  in  this  country,  but  this  is  untenable 
unless  we  are  prepared  to  also  adopt  the  metric  system  tnroughout, 
including  metric  taps  and  metric  micrometers. 


Paper  for 
Summer  Meeting. 


A  GENERAL  SUMMARY  OF  THE 
TRUCK  TIRE  SITUATION 

By  J.  E.  Hale* 
{Member  of  the  Society.) 

The  Truck  Standards  Division  in  its  efforts  to  arrive  at  a  universal 
schedule  of  solid  tire  carrying  capacities  satisfactory  to  all  concerned, 
discovered  that  the  situation  is  really  quite  complex  and  decided  there- 
fore that  a  synopsis  of  the  solid  tire  situation  as  a  whole  might  be  worth 
while.  As  an  introduction  let  me  state  that  there  is  almost  no  opportunity 
to  resort  to  theories  and  exact  formulae  in  solid  tire  design,  a  fact  which 
will  be  readily  appreciated  after  consideration  of  the  discussion  which 
follows;  experience  and  judgment  being  by  far  the  chief  requisites  for 
producing  results.  It  is  fair  to  add,  however,  that  the  application  of 
good  engineering  practice  and  methods  can  reasonably  be  expected  to 
produce  better  results  than  could  be  obtained  from  the  hit-or-miss  atten- 
tion of  salesmen  and  factory  workmen.  It  is  unfortunate  that  the  art 
has  not  progressed  sufficiently  to  permit  the  presentation  of  data  and 
facts  which  can  be  considered  at  all  complete  or  satisfying.  However. 
even  though  the  absence  of  theories  and  data  is  so  regrettable.  I  hope, 
since  the  truck  tire  problem  is  so  intimately  connected  with  the  truck 
industry,  to  find  that  the  following  remarks  will  prove  of  interest,  and 
especially  that  they  may  serve  as  a  basis  of  starting  something  for  the 
betterment  of  the  situation. 

Taken  in  a  broad  sense  undoubtedly  'economy  of  truck  operation  is 
the  real  issue.  It  follows  therefore  that  if  an  "economical  tire"  could 
be  evolved  an  ideal  solution  would  be  at  hand. 

Solid  tires  in  service  under  certain  operating  conditions  give  certain 
results  in  the  performance  of  their  fimctions.  These  results  are  de- 
pendent on  the  tires  themselves  and  on  the  conditions  under  which 
the  tires  are  used;  consequently  we  may  propose  an  equation  which  indi- 
cates a  balancing  condition  as  follows : 


'Experimental  Engineer,  Goodyear  Tire  &  Rubber  Company. 
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Expanding  the  terms  in  parenthesis  by  itemizing  the  features  pertinent 
to  this  discussion  we  have: 
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The  "commercial  properties,"  representing  as  they  do  the  results  of 
service  performance,  are  of  particular  interest  as  they  are  a  measure 
of  the  satisfaction  received.  Cost  per  tire-mile,  durability,  tractive  grip, 
service  cost,  and  power  consumption  are  all  capable  of  being  expressed 
by  exact  numerical  values.  Cushioning  effect  and  reliability  are  in- 
definite but  none  the  less  important. 

The  "operating  conditions,"  loading,  driver,  and  to  some  extent,  choice 
of  road  surfaces  are  under  the  control  of  the  truck  owner.  The  spring 
suspension  is  wholly  and  the  loading  to  some  extent  under  the  control 
of  the  truck  designer.  Topography,  weather,  and  in  part  the  road  sur- 
faces must  be  accepted  as  they  are.  Of  the  operating  conditions,  loading 
and  speeding  alone  may  be  expressed  in  numerical  values. 

The  items  under  "tire  details"  pertain  to  the  physical  properties  of  the 
tires  themselves  and  are  self-explanatory. 

In  this  discussion  it  may  be  noticed  that  cost  or  money  value  is  men- 
tioned only  in  connection  with  the  commercial  properties  of  the  tires. 
Of  course  the  item  of  cost  is  present  on  the  other  side  of  the  equation 
fn  the  various  subdivisions  of  the  "tire  details." 
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Without  being  specific  as  to  the  precise  relation  between  cost  and 
tire  details,  let  it  suffice  to  say  that  the  value  of  the  finished  product 
is  largely  in  the  materials  which  enter  into  its  fabrication. 

This  equation  is  explained  as  representing  a  balancing  condition.  Of 
course  this  is  true  enough  if  we  have  been  careful  to  include  all  the 
component  subdivisions  relative  to  the  main  parentheses  of  the  equation. 
It  will  shortly  be  pointed  out  that  practically  all  the  terms  on  both  sides 
are  variables  between  rather  wide  limits  and  that  broadly  speaking  the 
whole  situation  centers  about  what  we  do  not  know  and  what  we  want 
to  know  about  the  effect  produced  on  the  "Commercial  Properties" 
by  changes  or  alterations  of  the  various  "tire  details"  or  "operating 
conditions."  To  take  an  example,  we  might  accumulate  data  upon  a 
certain  tire  of  average  "physical  properties"  and  which  had  been  in  service 
under  average  "operating  conditions"  (Chicago  for  instance)  and  for 
commercial  properties  we  would  find  the  cost  per  tire-mile  to  be  %c.  The 
mileage  given,  10,000,  the  power  consumption,  9/10  horsepower-hour  per 
ton-mile  per  tire,  the  tractive  grip  represented  by  an  average  coefficient 
of  friction  of  .40,  a  service  cost  of  i^  hours  interruption  of  service 
in  changing  tires,  and  the  cushioning  in  its  effectiveness  to  reduce 
destructive  vibration  while  not  capable  of  definite  expression  in  figures 
is  nevertheless  a  very  important  and  definite  quantity. 

Now,  if  we  change  any  of  the  variables  on  the  right-hand  side  of  the 
equation  this  will  naturally  result  in  a  change  in  one  or  more  of  the 
commercial  properties.  Assuming  for  instance  that  the  speed  (that  is  the 
average  speed  at  which  the  truck  is  driven)  be  diminished,  -we  will  find 
the  cost  per  tire-mile  decreased,  the  durability  increased,  the  resiliency 
altered,  the  cushioning  effect  increased,  the  reliability  increased,  the 
tractive  grip  probably  increased  and  the  service  cost  unaltered.  On  the 
other  hand  suppose  we  change  one  of  the  physical  properties  of  the 
tire,  say  stiffen  the  compound.  The  cost  per  tire-mile  would  probably 
be  reduced,  the  total  mileage  probably  increased,  the  cushioning  qualities 
decreased,  the  reliability  unaltered,  the  tractive  grip  diminished,  the  serv- 
ice cost  unaltered,  and  the  power  consumption  decreased  or  increased 
according  to  road  surfaces. 

Although  the  circumstances  are  familiar  to  everybody,  let  us  enter 
here  as  a  matter  of  record  and  comparison  the  existing  scheme  of 
judging  the  satisfaction  obtained  from  the  service  of  solid  tires.  In 
a  few  cases,  notably  among  the  large  owners,  cost  per  tire-mile  receives 
considerable  attention,  but  in  general  it  may  be  said  that  a  tire  which 
runs  its  mileage  guarantee  without  developing  any  distressing  symptoms 
is  satisfactory,  a  tire  that  exceeds  the  mileage  guarantee  gets  the 
business  in  the  future,  and  a  tire  that  fails  to  give  the  mileage  gets  a 
black-eye.    Also  it  often  happens  that  service  helps  to  sell  a  tire. 

The  "commercial  properties"  should  be  discussed  more  or  less  in  de- 
tail since  they  represent  the  satisfaction  obtained  from  the  use  of  the 
tire,  and  also  the  possibilities  of  choosing  the  best  possible  combination 
of  component  operative  conditions  and  tire  details  to  fulfill  the  require- 
ments of  the  "economical  tire."     In  what  follows  it  should  be  borne  in 
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mind  that  economy  of  truck  operation  taken  as  a  whole  determines  for 
our  discussion  the  actual  values  of  the  commercial  properties  of  the 
"economical  tire." 

COST  PER  TIRE- MILE 

Obviously  it  is  desirable  to  have  the  cost  per  tire  mile  as  small  as  pos- 
sible consistent  with  the  complete  qualifications  for  economical  truck 
operation.  This  is  one  of  the  most  important  of  the  commercial  proper- 
ties in  the  matter  of  economy  and  it  happens  that  it  is  dependent  on 
practically  all  of  the  subdivisions  of  the  operative  conditions  and  physical 
properties  of  the  tires.  The  better  the  road  surfaces  and  more  nearly 
level  the  country,  the  lower  the  cost  per  tire-mile.  Likewise  the  tires  will 
show  up  better  under  a  careful  driver  than  one  who  does  not  try  to  favor 
them.  As  for  weather,  extremes  of  heat  and  cold  have  a  detrimental 
effect  on  the  rubber,  consequently  increasing  the  cost  per  tire-mile. 
Spring  suspension  is  mentioned  as  one  of  the  operating  conditions.  This 
may  seem  a  little  far-fetched,  yet  we  know  that  the  efficiency  of  the 
springs  in  performing  their  functions  has  a  very  decided  effect  on  the 
life  of  a  tire. 

Considering  now  the  load  on  the  tire  and  the  speed  at  which  the  truck 
is  operated,  all  will  agree  that  the  lighter  the  load  and  the  slower  the 
speed,  the  lower  the  cost  per  tire-mile,  but  returning  to  our  fundamental 
idea  of  economical  operation  of  the  truck  there  is  undoubtedly  one  com- 
bination of  load  and  speed  (assuming  tire  equipment  of  specific  "physical 
properties")  which  will  give  a  maximum  effect  in  the  matter  of  truck 
operating  economy,  yet  the  cost  per  tire-mile  will  be  greater  than  were 
the  speed  to  be  slower  and  the  load  less.  Again  by  simply  altering  one 
of  the  tire  details,  say  stiffening  the  compound,  an  entirely  new  set  of 
relations  will  be  established,  with  the  result  that  the  economical  load  and 
speed  will  differ  from  those  of  the  preceding  case.  Change  the  struc- 
ture, diameter,  width  or  shape  separately  or  collectively  and  our  econom- 
ical load  and  speed  have  to  be  sought  anew  and  also  a  new  cost  per  tire- 
mile. 

DURABILITY 

Strictly  speaking  durability  is  a  property  which  is  closely  allied  to  that 
of  cost  per  tire-mile  and  there  is  a  strong  temptation  to  believe  that  they 
are  inversely  proportional.  The  principal  exceptions  to  this  are  to  be 
found  in  the  details  of  the  tires  themselves.  Thus  it  is  perfectly  possible 
to  compound  the  tread  rubber  to  give  a  very  low  cost  per  tire-mile  and 
at  the  same  time  produce  a  tire  which  would  give  but  small  total  mileage. 
The  same  idea  could  apply  in  the  case  of  the  structure  of  the  tire  under 
certain  circumstances.  Apparently  the  predominant  attitude  of  the  wide- 
awake truck  owners  is  decidedly  favoring  the  choice  of  tires  which  run 
long  mileages.  The  importances  of  uninterrupted  operating  schedules  is 
undoubtedly  largely  responsible  for  this  condition ;  moreover  it  is  probably 
true  that  many  owners  would  feel  justified  in  sacrificing,  if  necessary,  a 
slight  saving  in  tiro  cost  if  it  came  to  the  point  of  choosing  between  the 
two  properties. 
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RESILIENCY 

Resiliency  will  presently  occupy  a  very  decidedly  more  prominent  posi- 
tion in  the  list  than  it  has  in  the  past  The  requirements  of  electric 
vehicle  practice  have  for  some  time  demanded  the  most  efficient  tires 
possible;  some  manufacturers  even  make  the  other  commercial  properties 
secondary  to  this  one.  Surely  gas  truck  operators  should  recognize  the 
possibility  of  greater  economy  from  the  use  of  efficient  tires  just  as 
does  the  electric  truck  operator.  An  example  will  emphasize  this  point. 
It  is  very  easy  to  pick  out  from  among  the  brands  and  types  of  tires 
on  the  market  those  which  will  absorb  25  to  40  per  cent,  more  energy 
than  the  most  efficient;  consequently  if  a  3-ton  truck  consumes  say  from 
$400  to  $500  w^orth  of  gasoline  a  year,  a  very  considerable  cash  saving 
could  be  made  by  using  more  efficient  tires.  As  the  rubber  is  "lively" 
or  "dead"  (by  virtue  of  the  nature  of  the  compounding)  so  will  it  be 
efficient  or  inefficient  when  measured  for  power  consumption.  The  stiff- 
ness or  plasticity  of  the  compound  also  plays  an  important  part  in  the 
determination  of  efficient  performance.  Efficiency  is  very  dependent  on 
the  character  of  road  surface  over  which  the  vehicle  is  operated,  par- 
ticularly as  to  the  distinction  between  rough  and  smooth  road  surfaces. 
Other  things  being  equal  the  soft  tread  rubber  will  give  greater  efficiency 
on  the  rougher  roads. 

From  the  foregoing  it  will  be  seen  that  the  resiliency  of  the  tire  is 
largely  dependent  on  the  compounding  of  the  tread  rubber.  To  what 
extent  it  is  dependent  on  the  other  physical  properties  of  the  tire  is 
somewhat  uncertain,  but  surely  not  to  any  marked  extent.  The  efficiency 
varies  slightly  with  extremes  of  heat  and  cold;  also  with  different  loads 
and  speeds. 

CUSHIONING  EFFECT 

The  invention  and  especially  the  perpetuation  of  the  India  rubber  tire 
were  possible  because  of  the  benefit  derived  from  the  cushioning  prop- 
erties of  the  rubber  as  a  lessener  of  uncomfortable  and  destructive  vibra- 
tions. How  many  times  has  it  been  remarked  that  automobiles  are  pos- 
sible because  of  the  pneumatic  tire?  Is  it  not  true  that  motor  trucks 
would  not  be  possible  without  rubber  tires?  Just  think  of  a  3-ton  truck 
equipped  with  steel-shod  wheels  rattling  over  the  average  pavement  at 
8  to  12  miles  per  hour— and  the  poor  pavement! 

Of  coarse  the  plasticity  or  stiffness  of  the  tread  rubber  is  by  far  the 
most  important  item  affecting  this  commercial  property  and  it  goes 
without  saying  that  a  soft  yielding  compound  will  protect  the  mechanism 
of  a  vehicle  better  than  a  hard  stiff  one.  The  remaining  items  of  tire 
detail  each  influence  the  cushioning  effect  in  minor  ways.  It  is  rather 
unforttmate  that  up  to  the  present  time  the  tire  companies  have  found 
no  way  of  making  a  tread  rubber  of  exceptional  cushioning  qualities  and 
at  the  same  time  of  low  cost  per  tire-mile.  We  find  that  the  softer  and 
more  j-iclding  the  stock  the  better  its  quality  must  be  to  give  reasonable 
service,    and    quality    represents    price.     This    fact    is    also    particularly 
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noticeable:  Tires  made  of  soft  compounds  are  very  much  more  liable 
to  fail  structurally  under  heavy  loading.  It  might  be  interesting  to  re- 
mark that  there  is  one  critical  load  for  each  size  tire  and  for  each  speed 
where  the  cushioning  is  most  pronounced;  that  is,  a  lightly  loaded  tire 
will  bounce  and  thereby  exaggerate  vibration;  on  the  other  hand  a 
heavily  laden  tire  will  show  less  response  in  cushioning  due  to  its  already 
highly  distorted  condition.    Tires  are  similar  to  springs  in  this  respect. 

RELIABILITY 

The  reliability  of  a  solid  tire  in  performing  its  functions  needs  very 
little  comment.  It  is  listed  as  one  of  the  commercial  properties  because 
it  is  a  property  which  is  of  considerable  importance  to  truck  operation 
as  a  whole.  In  the  case  of  truck  tires  this  property  is  practically  entirely 
dependent  on  the  tire  details  themselves. 

SERVICE  COST 

The  remarks  concerning  reliability  apply  equally  well  as  to  service  cost ; 
in  addition  there  is  of  course  the  question  of  attention  on  the  part  of  the 
selling  house. 

TRACTIVE  GRIP 

The  effectiveness  of  the  traction  of  a  tire  is  dependent  on  the  co- 
efficient of  friction  between  the  tread  rubber  and  the  road  surface. 
Consequently  compound,  width,  weather  (wet  or  dry),  loading  and  the 
character  and  condition  of  the  road  surface  are  the  principal  elements 
affecting  traction.  On  dry  surfaces  there  is  no  advantage  to  be  found 
from  the  use  of  a  notched  or  broken  tread  over  the  use  of  a  continuous 
tread,  for  in  either  case  the  grip  of  the  tire  is  dependent  on  the  simple 
phenomenon  of  friction  between  the  rubber  and  road  surface.  Wet  or 
greasy  pavements  are  well  known  to  be  annoying  and  often  dangerous. 
The  coefficient  here  is  exceedingly  low,  ranging  from  .11  to  .15  or  .20, 
whereas  it  would  be  from  .50  to  .60  on  dry  pavement.  I  believe  that  un- 
der certain  conditions  the  coefficient  of  friction  between  the  tire  and  the 
surface  can  be  greater  than  i.oo.  This  seems  conceivable  in  the  instance 
of  a  soft  yielding  tread  compound  on  a  firm  rough  surface. 

WEAR  AND  FAILURE 

So  far  nothing  has  been  mentioned  about  the  ways  in  which  tires  wear 
out  or  fail.  This  should  be  outlined  briefly  as  several  of  the  commercial 
properties  are  directly  dependent  on  the  wearing  qualities  of  the  tires. 
You  will  notice  that  the  various  items  under  each  main  subdivision  are 
enumerated  as  forms  of  legitimate  wear  or  as  forms  of  abuse.  The 
significance  of  this  is  suggestive  rather  than  absolute,  the  idea  being  to 
convey  the  distinction  which  one  would  observe  in  the  case  of  perfect 
service. 

A — Abrasion  of  tread  rubber,  due  to 

1 — ^Tractive  effort  \  Legitimate 

2 — Natural  wear  of  rolling  friction  \  wear 

3— Skidding  J 

4 — Spinning  wheels  by  quick  starts'!  Abuse 

5 — Slidinc;  with  brakes  set  \ 

6 — Wheels  out  of  alignment  j 


Digitized  by 


Google 


TRUCK  TIRE  SITUATION  105 

B — Cutting,  chipping,  or  spreading  of  tread  rubber,  due  to 

1 — Sharp  stones,  glass,  etc.  1      Legitimate 

2 — Poor  Tx>ad  suitaces  in  general  I  wear 

3 — Car  tracks  |         Abuse 

4 — Use  of  anti-skid  devices  J 

C — DisinUgration  or  deterwration  of  tread  rubber,  due  to 

1 — Sun  and  heat  1      Legitimate 

2 — Allowing  tires  to  freeze  1  wear 

3 — Oil  on  garage  floor  1         Abuse 

4 — ^Heating  by  excessive  speeding  j 

D — Failure  of  the  tire  structurally,  due  to 

1 — Overloading  ] 

2 — Speeding  Abuse 

3 — Shocks  and  impacts  from  reckless  driving  over 
uneven  road  surfaces 

E — Premature  failure  or  wear  due  to  imperfections  of  manufacture. 

The  foregoing  is  an  exposition  of  the  relevant  elements  entering  into 
the  determination  of  the  proper  tire  sizes.  This  method  of  elaborating 
on  the  situation  is  apt  to  leave  the  inference  that  the  situation  is  so 
hopelessly  complicated  that  there  is  nothing  in  particular  to  be  done 
except  make  the  best  of  it.  On  the  other  hand,  I  realize  that  there  are 
many  who,  although  they  will  not  dispute  the  truth  of  the  facts  pre- 
sented, will  be  tempted  to  depreciate  their  significance,  preferring  to  dis- 
pose of  the  matter  by  insisting  that  "tires  are  tires"  and  that  it  is  up  to 
ihe  tire  companies  to  produce  the  goods.  Before  us  is  a  summary  of  the 
items  by  which  the  service  performance  of  the  tires  are  judged  and  an 
exposition  of  the  factors  on  which  these  various  items  depend,  and 
finally  the  possibilities  to  be  taken  advantage  of  in  the  way  of  attempt- 
ing to  regulate  the  tire  problems  toward  more  satisfactory  ends.  You 
gentlemen  know  to  what  extent  operating  conditions  can  be  controlled 
and  regulated.  As  for  tire  details  those  having  a  knowledge  of  tire  design 
and  manufacture  realize  that  with  proper  attention  to  compounding  and 
fabrication  methods  a  wide  variety  of  constant  results  is  possible.  I 
wish  to  bring  out  one  point  very  emphatically,  however:  While  it  is 
possible  to  alter  tire  details  so  that  results  shall  vary  through  a  wide 
range,  it  is  also  true  that  if  these  details  be  altered  with  the  idea  of 
highly  perfecting  one  commercial  property,  this  may  be  at  the  sacrifice 
of  some  other  property  or  properties  of  nearly  equal  importance. 

What  does  the  motor  truck  industry  want  as  qualifications  for  a  sat- 
isfactory  motor  truck  tiref  In  other  words  what  is  the  relative  im- 
portance  of  the  commercial  properties?  Are  we  getting  all  the  cushion- 
ing effect  desirable  consistent  with  economy  of  truck  operation?  Should 
not  more  stress  be  laid  on  the  property  of  power  consumption  for  the 
ultimate  benefit  of  economic  truck  operation?  How  much  should  we 
sacrifice  in  the  cost  per  tire-mile  property  and  the  durability  to  balance 
the  other  properties  for  the  good  of  economical  truck  operation? 
Manifestly  all  are  not  of  equal  importance.  For  instance  if  the  cushion- 
ing effect  be  highly  developed  with  the  idea  of  decreasing  the  truck  re- 
pair expenses  by  lessening  the  de^ructive  vibration,  this  much  is  cer- 
tain, the  tread  rubber  will  necessarily  be  of  a  soft  yielding  compound  in 
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such  an  idea.  But  we  will  find  the  cost  per  tire-mile  increased  and  the 
durability  diminished  very  materially  unless  we  diminish  the  load  which 
the  tires  carry,  which  in  turn  will  raise  the  ton-mile  cost  of  truck  opera- 
tion. To  a  slight  extent,  with  the  introduction  of  additional  cushioning 
effect,  the  resiliency  and  tractive  grip  may  or  may  not  be  altered. 

If  the  stiffness  or  plasticity  of  the  tread  rubber  of  the  various  brands 
and  types  of  tires  be  compared,  it  will  be  found  that  there  is  a  wide 
variation.  In  spite  of  this,  well-known  makes  of  trucks  in  any  locality, 
equipped  with  competing  tires  which  exhibit  these  marked  differences, 
will  be  found  running  side  by  side.  Surely  so  important  a  property  as 
that  of  cushioning  effect  should  be  more  or  less  uniform  under  similar 
conditions.  I  often  ask  engineers,  owners,  and  drivers  whether  they  want 
a  hard  stiff  tire  which  will  give  almost  no  cushioning  to  the  truck,  or  a 
tire  which  will  protect  the  truck  even  if  the  tire-mile  cost  is  a  little  higher. 
Some  have  never  given  the  idea  any  thought,  some  (users  particularly) 
do  not  care  anything  about  the  tire  so  long  as  it  wears,  some  are  looking 
for  information,  and  a  few  have  such  decided  convictions  in  favor  of 
proper  cushioning  effect  that  they  will  not  use  solid  tires  of  any  descrip- 
tion and  choose  the  more  expensive  pneumatic. 

This  illustration  of  the  relations  between  cushioning  effect  and  the 
plasticity  of  the  tread  rubber  is  typical  of  a  multitude  of  combinations  of 
properties  and  conditions  which  might  be  portrayed.  It  would  be  an 
endless  and  wearisome  task  to  enumerate  and  discuss  all  these  combina- 
tions. 

At  the  present  time  the  formalities  of  truck  tire  merchandizing  are 
limited  to  a  guaranty  of  perfection  in  workmanship  and  a  certain  maxi- 
mum cost  per  tire-mile.  Also,  each  tire  company  has  its  own  special 
list  of  permissible  loads  which  each  size  of  tire  may  carry.  Without 
dwelling  on  the  shortcomings  of  this  happy-go-lucky  method  of  dealing 
in  tires,  permit  me  to  call  to  your  attention  that  in  the  iron  and  steel 
world  it  is  customary  to  buy  and  sell  material  which  fulfills  the  require- 
ments of  certain  chemical  or  physical  specifications.  The  iart  has  been 
perfected  to  such  an  extent  that  the  measurement  of  the  elemental  sub- 
divisions is  now  a  matter  of  every-day  routine  in  the  up-lo-date  office, 
and  moreover  it  is  recognized  that  buying  on  specifications  is  the  only 
sane  policy — fair  to  both  purchaser  and  seller.  Standardization  is  not  by 
any  means  limited  to  steel;  Portland  cement,  paints,  chemicals,  electrical 
apparatus,  boilers,  etc.,  are  all  more  or  less  thoroughly  standardized. 

In  outlining  the  solid  tire  situation  I  have  proposed  an  equation  repre- 
senting a  balancing  condition  between  the  results  which  the  tires  give  in 
service  on  one  side,  and  the  details  of  the  tires  themselves,  the  cost  of 
marketing,  and  the  conditions  under  which  they  are  used  on  the  other. 
By  developing  this  equation  in  detail  I  have  attempted  to  emphasize: 

1st.  The  complexity  of  the  solid  tire  problem  due  to  the  innumerable 
variables  into  which  the  whole  may  be  sub-divided.  '  \        •'' 

2nd.  The  importance  of  recogfni zing  that  economy  of  tiiick  operation, 
in  its  broadest  sense  should  be  the  guiding  motive  behind  any  solid,  tire 
cofisiderations. 
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3r(L  The  fact  that  the  performance  of  solid  tires  in  service  has  never 
been  given  the  proper  attention  in  the  matter  of  criticism  from  the  angle 
of  economic  truck  operation  as  a  whole. 

4th.  The  logic  of  recognizing  the  ''commercial  properties"  and  the  de- 
sirability of  discovering  their  relative  importance. 

5th.  The  limitations  encountered  in  bringing  about  ideal  conditions  due 
to  practically  positive  inability  to  regulate  or  control  the  operating  con- 
ditions which  are  included  under  road  surfaces,  topography,  weather, 
and  driver. 

6th.  The  facts  that  the  solid  tires  are  still  capable  of  considerable 
development  and  that  this  development  is  essentially  a  process  of  evolu- 
tion and  elimination;  also  that  there  are  certain  practical  limitations  in 
the  production  of  the  tires  themselves  which  permit  the  attainment  of 
hi^  decrees  of  perfection  of  certain  commercial  properties  only  at  a 
sacrifice   of  others. 

CONCLUSION 

In  conclusion  I  simply  venture  a  general  summary.  The  ideal  disposi- 
tion of  truck  tire  standardization  would  be  to  prescribe  standards  of 
commercial  properties  to  be  attained  when  the  tires  are  in  service  under 
standard  road  surface  conditions;  the  variables  under  this  scheme  would 
be  the  tire  details.  However,  inasmuch  as  it  would  be  impracticable,  to 
say  nothing  of  being  cumbersome,  to  test  each  tire  for  the  values  of  the 
commercial  properties,  to  determine  whether  they  come  up  to  standards 
or  not,  it  would  develop  that  once  we  have  arrived  at  and  defined  a  satis- 
factory condition  in  the  matter  of  service  performance,  the  simplest 
proposition  would  be  to  take  cognizance  of  the  physical  properties  of  the 
tires  themselves  and  standardize  them  together  with  the  loadings,  speed, 
and  spring  suspension. 


Introduction  of  Discussion  for 
Summer  Meeting. 

THE  IDEAL  CAR 

By  Charles  Ethan  Davis  ♦ 
(Member  of  the  Society) 

The  future  car  for  economy,  luxury  and  business  purposes  will,  in 
my  judgment,  be  constructed  with  the  following  general  specifications : 

DESIGN 

The  car  wiH  have  a  harmonious  streamline  effect,  utilizing  substantial 
materials  in  body,  fenders,  bonnet,  radiator  and  wheels,  combined  in  such 
a  way  as  to  eliminate  molded  surfaces,  sharp  corners,  dust-pockets,  pro- 
jecting hinges  and  handles;  the::headr,  side-  and  tail-lights  and  horn 
beiag  blended  into  the  general  outline,  the  tool-box,  tire-  and  luggage- 

*AdTiiinK  Mechanical  Engineer. 
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carriers  concealed  in  dust-proof  compartments  provided  for  in  the  body 
design.  The  wheelbase  should  be  128  to  132  inches  for  cars  accommo- 
dating two  to  five  persons. 

WEIGHT 

The  car  filled  with  gasoline,  oil  and  water  should  not  weigh  over 
2,750  pounds.  This  can  be  accomplished  without  reducing  the  factor  of 
safety  below  absolute  security  by  employing  a  large  percentage  of  pressed 
steel  parts  properly  designed. 

STABILITY 

The  center  of  gravity  should  be  low  and  as  near  the  center  of  car  as 
possible,  the  weight  being  carried  between  axles. 

MOTOR 

A  four-cylinder  valveless  motor,  sH  x  5^  inches,  carefully  constructed 
to  give  reliable,  economic  service  under  all  conditions,  at  speeds  varying 
from  200  to  3,000  r.p.m.,  and  developing  at  least  60  B.H.P.  at  2,500  r.p.m. 
(No  type  of  motor  barred.) 

CARBURETER 

Optional.  Sealed  type  desirable.  To  be  located  on  left  side  of  motor, 
close-connected  and  properly  water-jacketed.  If  adjustable,  dash  or  steer- 
ing post  regulator  to  be  used. 

CHASSIS 

To  be  low,  not  over  19  inches  from  floor  line  to  top  of  frame,  with  a 
road  clearance  of  ioj4  inches;  frame  of  pressed  steel  electrically  welded, 
without  side  bends  and  designed  to  house  rear,  cantilever  springs.  A 
dust-guard  under  entire  length  to  reduce  wind  resistance  and  dust  raising. 

WHEELS 

Thirty-six  by  four  and  one-half-inch  wire  wheels  with  quick  detach- 
able rims,  using  either  extra  wheel  or  shoe  as  desired. 

BRAKES 

Two  sets :  as  service  brakes,  one  set  of  internal  brake-shoe  type  to  act 
on  all  wheels  to  avoid  skidding;  one  set  internal  brake-shoe  type  to  act 
on  rear  wheels,  only  for  emergency.  Brake  drums  to  be  covered  and  as 
nearly  dust-proof  as  possible.  All  adjustments  to  be  outside  and  easily 
accessible. 

SPRINGS 

Forward  springs  semi-elliptic  and  rear  springs  cantilever,  all  with  wide, 
thin  leaves  to. insure  flexibility  and  easy  riding.  (If  -shock-absorbers  are 
used,  they  must  have  a  time  element  to  take  rebound,  but  be  inactive  on 
down  movement.) 

FRONT    AXLE 

Sheet  metal  design,  including  steering  knuckles  and  connections;  cen- 
tral pivot  knuckles,  preferably  of  castor  type. 
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REAR   AXLE 

Sheet  metal  design,  worm-gear  drive,  3^  to  i  ratio,  with  worm  under 
axle.  Torque  and  drive  to  be  taken  through  tube  with  large  end-thrust 
ball;  leather  or  rubber  disc  universal  connection  to  t>ropeller-shaft,  with 
suitable  rod  connections  to  insure  proper  spring  action.  The  axle  to  be 
so  constructed  that  thrusts  for  worm  and  gear  are  permanently  fixed 
and  at  the  same  time  easily  dismountable  for  inspection.  Total  unsprung 
weight  of  rear  axle,  200  pounds. 

GASOLINE  AND  OIL  TANKS 

To  be  located  in  dash  cowl,  with  filling  openings  outside  the  car  and 
easily  accessible.  Gasoline  tank  for  pressure  system  to  be  divided,  one 
part  high  for  gravity  feed  on  hills  or  starting  in  case  pressure  fails.  Tank 
to  be  so  vented  that  evaporation  odors  will  be  eliminated. 

STEERING   GEAR 

Standard  worm  and  gear,  locking  type;  cross  steer  preferred  and 
adjustable  to  any  desired  angle. 

TRANSMISSION 

If  mechanical,  four  or  more  speeds  forward  and  one  reverse;  either 
silent  chain  or  gear.  A  new  petrol-electric  transmission  will  give  at  least 
ten  speeds  forward,  one  reverse.  It  will  also  have  a  charging  section 
and  serve  as  a  starting  and  lighting  outfit,  operating  in  connection  with  a 
standard  storage  battery. 

CONTROL 

If  mechanical,  a  single  rocking  central  lever  located  well  forward.  A 
better  method  would  be  pneumatic  or  electric,  operated  by  buttons.  If 
petrol-electric  transmission  is  used,  a  control  box  located  on  the  steering 
post  and  designed  to  carry  horn  and  light  buttons  is  easily  available. 

RADIATION 

TherniO'Syphon  with  liberal  radiator  and  piping. 

MAGNETO 

High-tension. 

STARTING   AND   LIGHTING 

The  future  type  will  be  a  flywheel  combined  generator  and  motor 
without  revolving  wires,  requiring  no  auxiliary  driving  mechanism  and 
cat>able  of  being  easily  assembled,  combined  with  a  magneto  connection 
similarly  operated. 

LIGHTS 

Two  side-lights  artistically  mounted  on  fenders  and  movable  to  light 
sharp  turns  of  the  road.  One  tail-light  on  rear  fender  to  light  rear  num- 
ber phte.  One  centrally  located  head-light,  having  a  deflector  to  either 
dim  or  turn  light  in  either  direction  to  insure  safety  from  glare  when  in 
city  or  meeting  cars  on  the  road ;  and  with  a  provision  for  lighting  front 
number  plate. 
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HORN 

To  be  mounted  well  forward  either  under  or  attached  to  fender  and 
operated  from  steering-wheel. 

ELECTRICAL  CONNECTIONS 

To  be  vari-colored  wires  or  bars,  thoroughly  protected,  easily  mounted, 
and  traced  by  means  of  tool-box  chart. 

SPEED  INDICATOR 

To  be  carefully  housed  and  driven  from  propeller-shaft,  with  double 
dial,  one  for  driver  and  one  for  rear  seat. 

TOOLS 

Under  front  seat  on  driver's  side. 

TIRES    AND    TUBES 

To  be  carried  in  dust-proof  compartment  in  body  behind  rear  scat. 

BODY 

To  be  designed  on  streamlines  with  fender,  bonnet  and  cowl  in  har- 
mony. Wide  doors,  deep,  low  seats,  French  style  of  upholstery  or  air 
cushions,  with  plenty  of  room  for  long-geared  people.  Luggage  to  be 
carried  under  passenger's  side  of  front  seat,  back  of  front  seat  and  under 
rear  seat  in  easily  accessible,  dust-proof  compartments.  No  boxes  or 
racks  on  outside  of  car  or  on  running-boards.  Concealed  hinges  and 
handles  to  insure  a  smooth  outline. 

TOP 

To  be  a  one-person -operated  disappearing  design  to  close  tight  for 
winter. 

BONNET 

To  be  of  the  inside  concealed  hinge  variety  similar  to  the  Alexis 
Kellner  design. 

WIND-SHIELD 

Vented,  curved  glass  to  conform  to  the  cowls  in  such  a  way  as  to 
prevent  back  or  overhead  drafts. 

SPEED 

Car  to  be  governed  to  a  maximum  speed  of  50  miles  per  hour,  and  for 
touring  purposes  25  miles  per  hour,  and  adjusted  to  operate  on  direct 
gear  in  city  work  down  to  four  miles  per  hour  and  to  pick  up  to  maxi- 
mum governed  speed  in  100  to  150  feet.  With  a  four-speed  mechanical 
transmission  direct  on  third,  third  speed  should  cover  all  ordinary  hills. 
With  petro-electric  transmission  change  of  speed  and  power  can  be  made 
without  releasing  clutch,  and  all  changes  are  noiseless. 

NOISELESS  NESS 

This  is  best  obtained  mechanically  with  valveless  motor,  silent-chain 
transmission  and  worm-gear  axle.  In  petrol-electric  transmission  with 
valveless  motor  and  worm  gear  axle. 
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OUBABIUTy 

The  above  combination,  well  cared  for,  should  give  eight  years'  satis- 
factory service  so  far  as  the  mechanism  goes,  and  easily  cover  i20,oou 
to  150,000  miles,  tires  of  course  excepted. 

ACCESSIBILITY 

The  same  careful  study  should  be  given  to  all  details  of  the  design 
that  is  applied  to  all  machine  designs.  All  ^arts  should  be  easily  accessible 
and  removable  with  the  simplest  possible  tools,  either  on  the  road  or  in 
the  garage,  and  with  no  possibility  of  damage  to  upholstery  or  finish. 
All  adjustments  of  brakes,  carbureter  and  magneto  to  be  easily  reached. 

EFFKaENCT 

This  is  largely  up  to  the  driver.  With  careful  handling  I  think  an 
average  of  twenty  miles  per  gallon  can  be  easily  maintained. 

VIBRATION 

If  the  car  is  properly  built  there  will  be  no  unpleasant  vibration  or 
noise  to  cause  fatigue,  even  on  the  longest  journeys. 

IN   GENERAL 

The  car  ought  to  be  marketed  at  a  price  not  to  exceed  $1,500  and  be 
good  commercially  from  manufacturing,  efficiency,  economic,  service  and 
sales  standpoints. 


RMd  More  the 
DHroU  Section. 


ELECTRIC  GEAR-SHIFTING. 
ELECTROMAGNETS 

BY  CHARLES  R.   UNDERBILL'*' 

(Associate  of  the  Society) 

The  elementary  action  of  electromagnets  in  general  may  be  described 
briefly  as  follows:  Connect  a  straight  electrical  conductor  to  a  source  of 
direct  current,  such  as  a  battery,  and  current  will  flow  through  the  con- 
ductor. Around  this  conductor  will  then  exist  a  magnetic  field  of  force  at 
right  angles  to  the  axis  of  the  conductor,  due  to  the  current  in  the  con- 
ductor. By  forming  the  conductor  into  a  circle,  the  magnetic  field  is 
intensified,  since  all  of  the  magnetism  must  pass  through  the  ring  or  loop 
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of  current  in  the  conductor.  Calling  the  magnetic  field  "flux,"  we  say 
that  the  flux  density  is  increased  by  looping  the  current-carrying  con- 
ductor. By  winding  several  loops  of  conductor,  side  by  side,  and  with  a 
common  axis,  the  density  of  the  flux  is  increased.  Such  a  helix  of  current- 
carrying  conductor  is  called  a  solenoid.  The  windings  of  solenoids  gen- 
erally consist  of  many  layers  of  insulated  copper  wire,  each  layer  con- 
sisting of  a  helix  of  many  turns.  The  physical  dimensions  of  the  wound 
coil,  together  with  the  cross-section  of  the  conductor,  determine  the  mag- 
netizing force  generated  and  the  power  consumed  in  generating  this  force, 
in  the  solenoid,  per  unit  of  applied  e.m.f.  The  presence  of  iron  in  the  core 
hole  of  the  solenoid  increases  the  flux,  since  iron  is  a  better  magnetic  con- 
ductor than  air.  In  other  words,  an  iron  core  surrounded  by  a  coil  of 
wire  through  which  current  is  flowing  will  have  therein  a  great  many 
more  times  as  much  flux  as  will  the  air  core  of  the  coil  only.  Such  a 
coil  of  wire  with  an  iron  core  constitutes  a  bar  electromagnet,  and  from 
this  simple  bar  electromagnet  are  evolved  all  of  the  commercial  types 
of  electromagnets.  For  instance,  if  the  iron  core  be  free  to  move  and 
current  is  flowing  through  the  winding,  force  will  be  required  to  withdraw 
the  iron  core  from  the  coil.    This  constitutes  a  simple  solenoid  and  plunger. 

If  the  core  be  fastened  rigidly  within  the  coil,  and  with  current  flow- 
ing through  the  coil,  ferric  materials  will  i)e  attracted  to  the  core,  but  with 
relatively  small  force,  owing  to  its  so-called  open  magnetic  circuit.  In 
order  to  obtain  a  very  strong  pull  through  a  very  short  distance,  we  bend 
the  core  and.  coil  into  the  form  of  a  horseshoe  when  we  obtain  a  horse- 
shoe electromagnet,  which  may  be  made  in  many  ways.  This  horseshoe 
electromagnet  is  particularly  adapted  to  holding  a  load,  since,  when  the 
armature  is  placed  across  both  pole-pieces  of  the  horseshoe  electromagnet, 
the  magnetic  circuit  is  completed,  which  causes  the  magnetic  circuit  to 
possess  a  low  reluctance  or  magnetic  resistance  and  permits  a  larger  flow 
of  flux,  thus  giving  the  magnet  great  attracting  power.  If,  however,  the 
armature  is  separated  for  even  a  comparatively  short  distance  from  the 
pole-ends  of  the  cores,  the  pull  will  be  found  to  be  exceedingly  weak.  In 
other  words,  this  type  of  electromagnet  is  not  suitable  for  heavy  duty 
through  a  considerable  range  of  action  or  stroke.  If  there  was  no  mag- 
netic reluctance  in  the  magnetic  circuit  of  the  horseshoe  electromagnet, 
excepting  in  the  air  gap,  the  pull  in  the  air  gap  due  to  the  contraction  of 
the  flux,  would  vary  inversely  as  the  square  of  the  length  of  the  air  gap. 
However,  there  is  always  some  reluctance  in  any  magnetic  circuit,  so  that 
the  maximum  pull  between  any  two  attracting  areas  occurs  when  the 
reluctance  of  the  air  gap  is  equal  to  the  sum  of  the  reluctance  of  alt  other 
parts  of  the  magnetic  circuit. 

For  a  long  pull  and  a'  strong  pull,  the  solenoid  and  plunger  are  em- 
ployed. The  action  of  the  solenoid  is  as  follows:  Consider  a  simple  coil 
of  wire  with  current  flowing  through  it  and  with  one  end  of  the  iron  core 
or  plunger  approaching  one  end  of  the  core-hole  of  the  coil.  As  the  iron 
core  comes  within  the  magnetic  field  of  the  solenoid  the  iron  core  becomes 
magnetized  by  induction,  which  really  means  that  the  presence  of  the  iron 
in  the  magnetic  circuit  of  the  solenoid  decreases  the  reluctance  of  the 
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magnetic  circuit  at  this  point;  but  right  here  is  a  good  place  to  mention 
the  magnetic  circuit  of  the  iron  bar  which  is  now  partly  magnetized.  Con- 
sider only  the  part  of  the  iron  bar  which  is  within  the  coil  and  let  the 
iron  bar  project  any  distance  whatsoever  inside  of  the  coil.  Then  half  of 
the  iron  core  which  is  inside  of  the  coil  will  be  of  north-seeking  polarity 
and  half  will  be  of  south-seeking  polarity.  One  might  think  that  the  mag- 
netic field  of  this  core  would  be  very  weak,  but  when  it  is  considered  that 
the  reluctance  of  the  air  or  ether  surrounding  the  core  is  proportional  to 
the  average  length  of  the  magnetic  circuit  through  it  divided  by  the  aver- 
age cross-sectional  area,  it  is  seen  that  the  average  length  of  the  magnetic 
circuit  through  the  air  or  ether  will  be  somewhat  less  than  the  length  of 
core  inserted  into  the  coil ;  whereas,  the  cross-sectional  area  will  lie  some- 
where between  zero  and  infinity.  Calculations  from  actual  tests  made  by 
the  author  have  shown  that  this  reluctance  approaches  unity  in  many  cases, 
so  that  it  is  possible  to  have  a  large  amount  of  flux  flowing  through  the  core 
of  the  solenoid  although  the  only  return  circuit  is  through  the  medium 
surrounding  the  core. 

Tt  should  l)e  remembered  that  the  magnetic  field  due  to  the  current  in 
the  coil  and  the  magnetic  field  of  the  core  are  two  separate  and  distinct 
fields,  and  that  it  is  the  attraction  between  these  two  fields  which  causes 
the  plunger  to  be  drawn  inside  of  the  coil ;  all  attraction  ceasing  when  the 
magnetic  center  of  the  plunger  reaches  the  magnetic  center  of  the  solenoid. 
The  shape  of  the  pull  curve  may  be  roughly  compared  to  a  part  of  the 
sinusoid,  as  shown  by  curve  A  in  the  figure.  The  plunger  becomes  more 
and  more  magnetized  as  it  passes  inside  the  solenoid  until  it  reaches  the 
point  where  the  pull  is  maximum;  then,  as  the  magnetic  centers  of  the 
Qoil  and  core  approach  one  another,  the  pull  falls  off  because  there  is 
an  apparent  repulsion.  Now,  in  magnets  of  the  horseshoe  type  the 
pull  curve  approaches  that  of  the  rectangular  hyperbola  as  shown  in 
airve  B  in  the  figure.  In  other  words,  the  pull  keeps  getting  stronger 
as  the  armature  approaches  the  polar  faces  of  the  core.  It  is  seen,  then, 
that  by  combining  the  solenoid  and  horseshoe  magnet  in  such  a  manner 
that  just  as  soon  as  the  solenoid  pull  begins  to  fall  off,  the  horse- 
shoe magnet  will  take  hold  so  as  to  keep  the  curve  up,  as  in  curve  C 
in  the  figure,  which  is  the  sum  of  curves  A  and  B  and  represents  the 
total  pull  curve  of  a  plunger  electromagnet,  a  pull  may  be  obtained 
which  will  be  strong  at  the  beginning  of  the  stroke  and  stay  strong 
throughout  the  entire  stroke.  This  is  commonly  accomplished  by  sur- 
rounding the  coil  of  the  bar  electromagnet  with  an  iron  frame ;  separat- 
ing its  core  into  two  parts,  so  that  one  part  shall  remain  fixed  within  the 
coil  and  to  the  iron  frame,  and  the  other  part,  known  as  the  plunger, 
shall  be  free  to  move  and  carry  the  load. 

The  length  of  the  fixed  part  of  the  core,  which  is  called  the  stop, 
varies  for  different  plunger  electromagnets,  depending  upon  the  degree 
of  magnetization  in  the  core;  the  physical  dimensions  of  the  ferric 
parts;  physical  dimensions  of  the  winding;  and  the  length  of  the  stroke. 
In  some  cases  the  best  results  are  obtained  when  the  stop  projects  ap- 
proximately  one-third   into  the   coil;    whereas,   in   an   exceedingly   short 
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solenoid,  the  best  results  are  obtained  when  the  stop  is  entirely  outside 
of  the  coil.  In  the  type  of  solenoid  used  in  the  electric  gear-shift  the 
end  of  the  frame  surrounding  the  coil  acts  as  the  stop  or  attracting 
area,  which  keeps  the  pull  up  after  the  solenoid  pull  begins  to  fall  off. 
The  winding  of  the  electromagnet  is  very  important,  because,  having 
ascertained  the  necessary  physical  dimensions  of  the  magnetic  circuit,  it 
is  necessary  to  supply  sufficient  electric  energy  in  order  to  properly  mag- 
netize the  magnetic  circuit  so  that  the  proper  output  may  be  obtained. 


Approximate  Shape  of  Pull  Curves 


Length  of  Gap  - 


Digitized  by 


Google 


ELECTRIC  GEAR-SHIFTING  UJ 

The  ampere-turns  vary  directly  with  the  voltage  across  the  terminals  of 
the  coil  and  inversely  as  the  resistance  of  the  average  turn  of  wire.  It 
is,  then,  important  to  get  in  as  much  copper  as  possible,  since  the  cost 
of  operating  will  vary  inversely  with  the  amount  of  copper  contained 
within  the  coil.  The  total  amount  of  copper  in  the  cpKi  is  not  only 
limited  by  the  physical  dimensions  of  the  coil,  but  also  by  the  amount 
of  insulating  material  which  is  placed  around  the  wire  and  within  the 
coil.  It  is,  therefore,  desirable  to  keep  the  insulation  on  the  wire  as 
thin  as  possible,  but  it  also  is  necessary  that  it  shall  be  mechanically 
strong  and  chemically  inert  and  such  that  it  can  be  reinforced  by  some 
insulating  varnish  or  compound,  after  the  winding  process,  to  keep  out 
the  moisture;  and  it  must  not  be  affected  by  mineral  oih,  etc  For  thi^ 
purpose,  the  coils  used  in  the  electric  gear-shift  are  wound  with  round 
copper  wires  having,  first,  a  coat  of  enamel,  which  is  inert  to  all  the 
ordinary  chemical  reagents,  and  unaffected  by  mineral  oils,  even  at  very 
high  temperatures.  The  wire  is  next  covered  with  a  coat  of  cotton 
for  mechanical  protection,  and  as  a  holder  for  the  filler  which  is  subse- 
quently put  into  the  coil.  These  coils  are  form-wound  on  automatic 
winding  machines  of  special  construction,  so  arranged  as  to  quickly  and 
accurately  produce  coils  uniform  as  to  greatest  permissible  tension  on 
the  wire,  which  insures  maximum  turns,  uniform  resistance  and  dimen- 
sions of  the  wound  coil.  The  coils  are  then  supplied  with  heavy  leads, 
the  cross-section  of  which  is  greater  than  that  of  the  wire  in  the  coil 
in  order  to  prevent  excessive  loss  of  energy  in  the  leads.  The  splices 
to  the  leads  are  soldered  and  covered  with  oiled  muslin,  and  protected 
with  fiber  io  prevent  mechanical  injury  and  also  any  sharp  corners  or 
the  points  of  the  soldered'  'SjlHces  coming  into  contact  with  the  wire 
in  adjacent  turns.  The  coils  are  next  thoroughly  dried  and  then  placed 
in  clear  insulating  varnish  untH  they  are  thoroughly  impregnated.  They 
are  then  baked  in  an  oven  for  a  period  of  thirty-six  hours.  After 'the 
coils  are  thus  treated  they  are  unaffected  by  moisture  or  oil. 

CURRENT    CONSUMPTION 

In  recent  tests  made  by  W.  A.  McCarrell  and  the  author,  on  a  car 
equipped  with  the  electric  gear-shift,  it  was  found  that  the  average 
current  consumed  per  shift  was  43  amperes,  but  that  the  duration  of 
this  current  was  less  than  one-third  second,  so  that  it  is  possible  to 
obtain  approximately  300  shifts  per  ampere-hour,  or,  on  a  12-volt  system, 
the  equivalent  to  300  shifts  per  12  watt-hours,  or  25  shifts  per  watt-hour. 

When  an  e.m.f.  is  first  applied  to  a  solenoid  with  an  iron  core,  the 
core  is  slightly  magnetized,  but  the  rate  of  change  in  the  magnetic  flux 
in  the  core  produces  a  counter-e.m.f.  in  the  solenoid,  so  that  the  com- 
plete magnetization  of  the  core  and  the  maximum  current  in  the  solenoid 
are  not  attained  at  once,  the  time  depending  upon  the  physical  dimen- 
sions of  the  solenoid,  core  and  conductor.  The  current-time  curve  is 
logarithmic,  so  that  the  actual  energy  consumed  in  one-third  second 
would  be  nearer  one-half  of  the  values  mentioned  above;  hence,  the 
shifts  per  watt-hour  would  be  nearer  50.  On  this  basis  the  shifts  per 
kilowatt-hour   would  approximate  50,000.     This  is  due  to  the  fact  that 
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the  current  is  on  but  for  a  brief  period,  owing  to  the  construction  of 
the  switch  mechanism  of  the  gear-shift.  This  particular  magnet  has  a 
pull  of  48  pounds  through  i  1/16  inches,  with  12  volts  and  50  am- 
peres, or  600  watts.  The  plunger  is  one  inch  in  diameter.  On  other 
coils  with  i^-inch  plunger  a  pull  of  50  pounds  is  obtained  through 
I  i/i6  inches  with  6  volts  and  66  amperes,  or  396  watts.  In  general,  the 
higher  the  voltage  applied  to  a  coil  of  fixed  physical  dimensions,  the 
finer  must  be  the  wire  and  the  less  the  insulation  on  the  wire.  However, 
for  the  coarser  sizes  of  wire,  there  is  practically  no  difference  in  the 
ratio  of  copper  to  wire  insulation,  so  that  a  coil  wound  for  12  volts  is 
just  as  efficient  as  one  wound  for  6  voHs. 

The  foregoing  shows  the  importance  of  correct  design  for  electro- 
magnets in  general.  The  application  of  electromagnets  to  electro- 
mechanical devices  is  becoming  so  general  that  special  designs  are  re- 
quired in  nearly  every  case  of  application.  For  instancje,  the  diameter 
and  length  of  the  plunger;  the  position  of  the  air  gap  inside  of  the 
coil;  length  of  the  coil;  mean  length  of  turn;  proper  radiating  surface, 
etc.^  are  all  dependent  upon  specific  conditions  under  which  the  electro- 
magnet is  to  be  used.  In  general,  these  conditions  may  be  classified  as 
voltage;  initial  pull;  shape  of  the  pull  curve;  length  of  stroke;  rapidity 
of  action;  character  of  load  to  be  moved;  number  of  operations  per  unit 
of  time,  etc  The  insulation  on  the  wire  and  between  the  wire  and  the 
containing  spool  or  frame  will  also  depend  upon  the  character  of  the 
electromotive  force  employed.  In  any  case  it  is  necessary  to  provide 
ample  insulation  so  that  the  volts  per  layer,  or  rather  electromotive  force 
between  any  two  layers,  shall  not  be  excessive.  It  is  thus  seen  that  the 
proper  design  of  an  electromagnet  to  perform  a  specific  duty  is  an  engi- 
neering problem  which  should,  in  every  case,  be  worked  out  on  the  most 
economical  lines  in  order  that  the  maximum  output  may  be  obtained  for 
the  minimum  input.  Stress  is  laid  upon  this  fact  for  the  reason  that 
within  the  years  of  the  author's  experience  in  designing  and  construct- 
ing electromagnets  and  coil  windings  for  many  purposes,  it  appears  that 
the  customer  generally  considers  the  electromagnetic  part  of  his  device 
as  a  minor  matter  and  seldom  chooses  the  proper  type.  This  is,  of 
course,  natural,  when  the  customer  is  more  familiar  with  the  mechanical 
device  than  the  electrical.  As  a  rule,  more  space  is  required  for  the 
electromagnet  than  is  allowed  for  by  the  designer.  This  is  partly  due 
to  an  incorrect  understanding  of  the  design  of  the  magnetic  circuit,  but 
more  often  due  to  an  improper  amount  of  radiating  surface  for  the  coil. 

RELIABIUTY 

To  increase  confidence  in  the  matter  of  shifting  gears  by  electro- 
magnets, I  wish  to  state  most  emphatically  that,  in  my  opinion,  these 
magnets  will  operate  satisfactorily  during  the  life  of  the  car.  You  have 
electromagnetic  control  at  every  step.  Your  door  bell  is  rung  by  coils. 
Do  the  coils  fail?  The  electric  elevator  is  started,  accelerated,  and 
stopped  by  solenoids.  The  most  modern  signals  on  railroads  and  trol- 
leys are  operated  by  electromagnets.  The  doors  are  opened  and  dosed 
by  solenoids.     The  automatic  elevators  and  dumb-waiters  are  controlled 
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hy  push  buttons  and  solenoids.  The  heating  of  trolley  cars  and  office 
buildings  is  automatically  controlled  by  solenoids  in  connection  with 
thermostats.  Consider  the  enormous  field  of  the  telegraph  and  telephone. 
Can  you  imafi^ine  anything  that  has  to  be  more  positive  and  fool-proot 
than  these  systems?  Yet  they  are  absolutely  dependent  upon  electro- 
magnets. In  our  manufacturing  plant,  we  use  solenoids  and  plunger 
electromagnets  to  reverse  automatically  the  traverse  of  the  winding  ma- 
chines, because  we  can  reverse  the  direction  of  the  carriage  at  points 
which  do  not  vary  even  1/64  inch  from  the  designated  position. 


A  SPECIFIC  TYPE 

By  W.  a.  McCarrell* 
(Member  of  Society) 

About  twenty  years  ago  appeared  what  was  termed  the  horseless 
carriage,  a  crude  affair  which  during  its  development  was  an  object  of 
ridicule.  Few  outside  of  those  sturdy  pioneers  of  the  industry  could 
see  a  future  for  it  and  it  is  doubtful  if  they  pictured  in  their  wildest 
dreams  the  great  industry  which  the  automobile  business  is  today.  De- 
velopments went  forward.  The  crude  "one-lunger"  passed  and  the  four- 
cylinder  car  appeared  in  our  midst.  Steels  were  refined  to  their  present 
state  of  excellence.  Frames  and  springs  were  perfected.  Gutches  and 
universal  joints  were  developed;  axles  and  transmissions  were  constantly 
improved.  The  lines  of  the  body  and  its  comforts  were  given  every 
attention  until  with  the  coming  of  the  sweet-running  six-cylinder  car  it 
seemed  that  the  point  of  perfection  was  reached.  Then  came  the  motor 
starter;  the  crank  went  into  the  tool  box.  The  drive  was  changed  from 
right-  to  left-hand,  the  control  from  side  to  center,  but  there  remained 
the  cumbersome  and  unsightly  gear  lever. 

The  electric  gear-shift  has  been  developed  during  the  past  six  years. 
We  designed  devices  .for  shifting  gears  mechanically,  electrically  and 
with  compressed  air.  The  problem  presented  divided  itself  into  several 
parts.  In  order  to  change  gears  automatically  there  must  be  some  means 
for  shifting  them,  some  selective  mechanism  for  determining  which  gear 
is  to  be  shifted,  and  provision  for  preventing  the  shifting  of  gears  when 
the  clutch  is  in  engagement.  Having  in  mind  the  ultimate  use  of  elec- 
tricity  for   starting  and   lighting,   we   progressed   electrically. 

One  of  the  original  ideas  was  a  device  which  would  not  only  draw 
the  gears  into  mesh  electrically,  but  neutralize  electrically  as  well.  This, 
of  course,  added  considerable  wiring  complications,  and  was  not  as 
dependable  as  desired.  Another  development  condensed  into  a  simple 
compact  device  wherein  the  gears  are  drawn  into  mesh  by  a  solenoid  or 
electromagnet,  and  positively  drawn  to  a  neutral  position  mechanically 
before  another  gear  can  be  shifted.     In  a  nutslicU,  the  Vulcan  electric 
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gcar-^it  ts  OQcnposoi  of  2  ca5«  vliicii  K^hs  (Emcctij  on  tbc  top  or 
side  of  a  transnisssxn,  znd  o-ctains  c-r  carrie:*^  a  fdrfK-^id  r^-  fl«tro- 
makgDct  lor  cacb  speed  in  the  transmiffsoci :  aircansre  or  magnet  cores 
carried  br  these  solesK>:dsw  vhidi  cores,  m  nnn.  carry  the  forks  vfaich 
engage  with  the  gears  in  the  trattsansssoc ;  a  master  svitch  common  to 
all  speeds,  for  dosiqg  the  drcnit  after  the  gears  arc  drawn  to  a  neutral 
position  br  the  nemral  cam;  and  a  selector  switch  containing  a  i^ainhr 
marked  bnnon  for  each  speed,  and  nentraL  by  means  of  which  die  next 
shift  can  be  selected  at  the  dri^^er^s  coovcnience. 

The  solenoid  for  each  speed  in  the  transmission,  when  energized, 
attracts  the  magnet  core  or  armatnre  whSch  carries  the  softer  fork,  and 
the  gear  is  carried  into  engagement.  This  unit  is  composed  of  a  cast  iron 
washer  into  which  a  brass  tnbc  or  ooQ  carrier  is  pressed,  and  scrres  as 
a  bearing  for  the  magnet  core.  A  properly  woond  coil  is  then  pressed 
on  this  tube  and  a  pressed  ste^  case  placed  orer  it,  which  not  onh- 
protccts  the  coil  from  injary  bat  completes  the  magnetic  field.  The 
units  are  then  sectircly  bolted  to  the  gear-shift  case,  one  for  each  speed 
that  may  be  desired,  and  so  arranged  that  two  of  them  come  directly 
opposite  each  other  front  and  back,  so  that  the  pair  carry  a  magnet  core. 
These  magnet  cores  or  armatnres  are  roond  pieces  of  sted  of  such 
length  as  to  allow  a  clearance  at  each  end  eqnal  to  the  movement  of 
the  ^ear  from  a  neutral  position  to  full  engagement,  pins  a  slight  clear- 
ance to  avoid  the  possibility  of  the  core  striking  the  end  of  th^  solenoid 
when  the  gear  is  drawn  into  mesh.  On  each  of  diesc  cores'  we  provide 
three  notches,  one  for  the  interlocks  at  nentral  and  the  odicr  two  for 
position  lodes.     These  interlocks  and  position  locks  which  engage  ihe 


Digitized  by 


Google 


ELECTRIC  GEAR-SHIFTING  iig 


Electric  Gcar-Shift.     Left  side. 

magnet  cores  are  carried  in  the  cast  iron  washer  at  the  end  of  the  coil, 
the  position  locks  being  on  the  top  with  the  interlocks  working  between, 
replacing  the  usual  transmission  interlocks.  It  is  impossible  to  engage 
another  gear  while  one  is  in  mesh.  In  addition  to  the  interlock  notches, 
the  magnet  C9res  each  carry  securely  fastened  to  them  a  fork  engaging 
with  a  sliding  gear  in  the  transmission,  and  carrying  it  into  mesh  when 
the  magnet  core  is  attracted  one  way  or  the  other.  On  these  forks  are 
provided  lugs  which  engage  with  the  neutral  cam  when  the  gears  are 
being  drawn  mechanically  to  a  neutral  position. 

Next  is  the  neutral  cam,  or  neutral  rocker-arm.  This  is  a  rectangu- 
lar^shaped  piece  of  forged  steel,  through  which  the  magnet  cores  pass, 
and  which  works  on  either  side  of  the  same  in  drawing  the  gears  out 
of  mesh.  One  end  of  this  cam  rests  in  the  barrel-shaped  bearing  on  the 
side  of  the  shift.  Two  opposite  sides  of  the  male  portion  of  the  bearing 
are  milled  flat  at  an  angle  from  the  perpendicular;  when  these  flats  are 
perpendicular  the  cam  proper  stands  at  an  angle,  what  we  may  call  its 
normal  position,  one-eighth  of  an  inch  from  its  total  throw.  This  is 
accomplished  by  means  of  springs,  which  operate  in  sliding  sleeves  in 
the  barrel-shaped  portion  of  this  bearing,  one  on  either  side,  and  which 
balance  each  other,  and  in  working  against  the  flat  on  the  end  of  the 
neutral  cam,  return  it  to  the  normal  position  when  released.  The  bear- 
ing at  the  other  or  operating  end  of  the  cam  lies  within  the  bearing  of 
the  operating  end,  which  in  ttH-n  is  carried  in  a  cast  iron  bearing  bolted 
directly  to  the  side  of  t^e  gear-shift  case.  This  operating  tnd  carries 
a  tmaO  dog,  which  drops  into  engagement  with  a  shoulder  oii  the  neutral 
rocker  aitii  io  pnll  any  gear  which  may  be  in  n^esh  to  its  neutral  posi- 
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tion,  and  at  the  outer  end  it  carries  a  lever  to  which  the  connection  to 
the  clutch  pedal  is  made. 

The  device  is  provided  with  a  laminated  master  switch  common  to  all 
speeds,  by  means  of  which  the  circuit  is  either  closed  or  broken.  This 
switch  has  an  extension  or  shaft  which  enters  the  case  and  passes  the  end 
of  the  neutral  rocker  arm,  said  shaft  being  provided  with  a  notch,  into 
which  a  dog  carried  on  the  end  of  the  neutral  rocker-arm  drops  for 
engaging  the  switch,  the  whole  being  provided  with  a  carrier  or  bearing 
bolted  directly  against  the  end  of  the  case.  The  entire  master  switch 
may  be  removed  as  a  unit 

The  selector  switch,  which  is  carried  on  the  wheel,  is  composed  of  a 
series  of  buttons,  one  for  each  speed,  and  one  for  neutral  which  has  no 
electrical  connection.  These  buttons  are  provided  with  arched  lami- 
nated contacts  of  copper  backed  up  with  a  steel  spring  and  insulated 
from  the  button  proper.  The  top  of  the  switch  carries  a  locking  plate 
for  locking  any  button  which  may  be  depressed,  and  also  an  interlock 
which  makes  it  impossible  to  hold  down  more  than  one  button  at  a 
time.  At  the  bottom  is  a  hard-rubber  base  which  carries  a  copper  con- 
tact for  each  button  and  a  contact  common  to  all  speeds.  It  also  serves 
as  a  base  for  the  return  springs  provided  for  each  button. 

The  wiring  is  extremely  simple.  There  is  one  lead  passing  from  each 
coil  through  a  terminal  block  to  its  particular  speed  button  on  the 
selector  switch,  while  the  other  lead  from  the  coil  is  joined  to  a  neutral 
wire  directly  through  the  terminal  block  to  the  battery,  with  the  master 
switch  intervening,  while  another  wire  passes  through  the  terminal  block 
to  the  contact  on  the  selector  switch,  which  is  common  to  all  speeds. 
You  can,  therefore,  very  readily  follow  the  flow  of  the  current,  the  same 
being  from  one  end  of  the  battery  through  the  speed  contact  on  the 
selector  switch,  down  and  around  the  coil  selected,  returning  through  the 
wire  to  the  other  end  of  battery. 

The  terminal  block  is  carried  on  the  shifter  case  to  afford  conveni- 
ence in  removing  the  transmission  without  disturbing  the  wiring,  and  is 
composed  of  a  male  and  a  female  terminal  for  each  speed,  which  are 
separated  from  each  other  by  fiber  blocks,  all  being  securely  clamped 
together  by  one  through-bolt.  These  terminals  are  each  of  a  different 
size  so  that  should  it  be  desired  to  pull  the  wires  out,  there  is  no  danger 
of  getting  them  mixed. 

OPERATION 

Let  me  impress  upon  you  tliat  the  buttons  may  be  pressed  at  any 
time  without  effect,  as  current  is  drawn  only  when  a  button  is  down  and 
the  clutch  pedal  fully  depressed.  When  it  is  desired  to  start  the  car,  the 
first-speed  button  is  pressed  until  it  locks.  The  clutch  pedal  is  then  fully 
down,  thus  closing  the  master  switch;  the  coil  is  energized  and  the 
gear  is  instantly  drawn  into  mesh.  Letting  in  the  dutch,  the  car 
moves  off  as  usual.  Another  button  may  then  be  pressed  without  draw- 
ing current  or  aflfecting  a  gear  already  in  mesh.  When  the  speed-change 
is  desired,  the  clutch   pedal  is  depressed,  pulling  by  interconnection  on 
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the  operating  lever,  which  turns  the  above-mentioned  operating  end,  which 
carries  the  dog  engaged  with  the  neutral  rocker-arm,  causing  it  to  turn 
and  pull  against  the  shifter-fork  of  the  gear  already  in  mesh,  taking  it 
to  a  neutral  position.  As  the  gear  reaches  neutral,  the  dog  is  tripped 
out,  and  the  neutral  rocker-arm  flies  back  to  its  before-mentioned  posi- 
tion, %  of  an  inch  from  the  total  throw  of  the  gear.  As  this  rocker- 
arm  is  moving  forward,  the  small  dog  which  it  carries  drops  into  the 
aforesaid  notch  on  the  stem  of  the  master  switch,  engaging  same,  and 
as  it  snaps  back,  carries  the  master  switch  into  engagement,  closing  the 
circuit,  when  the  gear  selected  instantly  jumps  into  mesh,  and  when 
within  %  of  an  inch  from  being  home,  strikes  the  neutral  cam,  which 
kicks  out  the  master  switch,  and  the  gear  carries  through  of  its  own 
momentum;  the  action  being  the  same  for  all  speeds.  When  desiring 
to  stop,  the  neutral  button  is  pressed,  which  breaks  any  connection  in 
the  selector  switch,  and  the  clutch  pedal  is  fully  depressed,  drawing  the 
eear  in  mesh  to  neutral. 

One  of  the  beauties  of  the  device  is  the  ability  to  anticipate  the  next 
gear  change;  that  is,  when  driving  in  one  speed  another  button  can  be 
kept  down,  and  when  occasion  arises  all  that  is  necessary  in  order  to 
change  gears  is  to  throw  down  the  clutch  pedal,  the  hands  never  leaving 
the   wheel. 

Von  all  know  that  the  greatest  damage  is  done  to  gears  when  an 
effort  is  made  to  jam  them  together  without  fully  releasing  the  clutch. 
Our  magnets  are  designed  to  produce  a  minimum  pull  of  40  pounds  at 
a  distance  equal  to  the  throw  of  the  gears,  commonly  an  air  gap  of  i  1/16 
inches.  As  the  gear  moves  into  mesh  and  the  air  gap  decreases,  it  is. 
of  course,  understood  that  the  magnetic  pull  increases  very  rapidly  until 
at  an  air  gap  of  %  inch  the  coils  show  a  strength  varying  from  150  to 
180  pounds.  Should  the  gears  fail  to  engage  instantaneously,  therefore, 
at  an  air  gap  of  1  1/16  inches,  the  magnetic  strength  is  not  sufficient 
to  produce  any  damage,  even  though  a  grinding  noise  is  heard,  for  as 
the  gears  time  themselves  to  the  proper  speed  and  finally  mesh,  the 
magnetic  pull  increases  so  rapidly  that  a  full  engagement  is  assured. 

Xo  damage  can  be  caused  if  the  throw  from  high  to  reverse,  or  high 
10  first,  should  be  attempted  at  any  speed  of  the  c;ar,  for  the  gears  cannot 
possibly  mesh  until  they  have  been  brought  to  their  proper  time  ratio. 
On  a  test  car  in  Philadelphia  throws  have  been  made  from  high  to 
reverse  and  high  to  first  at  extreme  speeds  on  an  average  of  50  to  100 
times  a  day  for  the  past  year  and  a  half,  and  the  gears  allowed  to  grind 
for  periods  ranging  from  a  minute  to  two  and  three  minutes  at  each 
throw  without  the  slightest  damage  to  the  transmission.  The  original 
transmission  is  still  in  the  car.  While  it  seemed  at  first  impossible  that 
the  transmission  would  not  be  absolutely  wrecked,  an  examination  of 
this  original  transmission  made  recently  failed  to  show  the  slightest 
injury. 

V'ou,  of  course,  understand  that  in  driving  the  clutch  pedal  may  be 
depressed  and  the  clutch  slipped  as  usual;  the  action  of  the  clutch  pedal 
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being,  first,  to  release  the  clutch,  then  to  neutralize  the  gear  in  mesh, 
and  finally  close  the  master  switch. 

It  may  be  of  interest  to  know  that  in  a  recent  trial  with  a  stock  car 
I  was  able  to  shift  back  and  forward  from  second,  third  and  fourth 
speeds  thirty  times  in  twenty  seconds,  holding  the  car  at  fifteen  miles 
an  hour. 

The  electric  gear-shift  can  be  adapted  to  any  electric  starting  and 
lighting  system,  irrespective  of  the  voltage;  the  magnets  are  wound  to 
suit  conditions.  Higher  voltage,  of  course,  means  less  amperage,  less 
losses,  and  permits  the  use  of  smaller  wires.  We  find  that  the  best 
results  can  be  obtained  on  generating  systems  with  voltages  of  12,  18 
or  24. 


APPLICATION 

By  Frank  N.  Nutt* 
(Member  of  the  Society) 

The  chief  objection  to  the  hand-shift  method  is,  in  my  opinion,  that 
it  is  not  fast  enough  to  take  care  of  the  relative  speed  between  the  car 
and  the  motor.  This  may  be  determined  readily  anywhere  at  any  time. 
Watch  for  a  few  minutes  automobiles  start  off  and  listen  to  the  noise 
which  invariably  accompanies  the  shifting  of  gears.  This  noise  is  more 
or  less  dependent  upon  the  action  of  the  clutch  and  the  skill  of  the 
driver.  It  does  not  signify  that  the  clutch  is  at  fault,  nor  that  the 
method  of  changing  gears  is  crude,  but  that  the  hand-shift  method  does 
not  provide  an  efficient  means  whereby  the  average  driver  can  shift  gears 
noiselessly. 

The  electric  gear-shifting  device  possesses  a  great  many  more  fea- 
tures than  merely  that  with  its  use  the  driver  can  shift  gears  silently 
and  smoothly  at  all  times,  but  to  me  that  is  the  paramount  feature.  In 
the  fall  of  191 1  I  first  learned  of  the  various  devices  for  shifting  gears 
automatically,  and  was  immediately  interested.  During  the  1912  New 
York  Automobile  Show  I  had  an  opportunity  of  seeing  and  operating 
one  of  the  Vulcan  devices,  I  was  very  favorably  impressed  with  the 
silent  manner  in  which  the  gears  were  shifted,  thus  overcoming  my  chief 
objection  to  the  hand-shift  method,  and  also  with  the  rapidity  with 
which  shifts  were  made.  I  traveled  around  the  city  through  its  most 
congested  districts,  finally  taking  the  wheel  myself  and  shifting  repeat- 
edly from  one  speed  to  another.  The  manner  in  which  the  car  re- 
sponded led  me  at  that  time  to  believe  that  the  question  of  gear-shifting 
had  at  last  been  satisfactorily  solved — a  point  on  which  I  am  now  thor- 
oughly convinced.  The  first  device  for  the  Haynes  car  was  built  specially 
for  the  reason  that  I  wanted  it  sufficiently  high  to  clear  the  clutch- 
operating  mechanism  and  cross  members,  to  enable  me  to  experiment 
with  different  sized  coils,  and  in  this  way  ascertain  the  proper  pull  for 

•Chief  Engineer,  Haynes  Automobile  Company. 
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satisfactory  shifting.  Originally  the  solenoids  were  wound  for  a  twenty- 
pound  pnll  with  I  l/i6-inch  stroke.  Testing  proved,  however,  that  a 
forty-pound  puU  with  the  same  stroke  was  more  satisfactory,  the  ques- 
tion of  heavy  lubricants,  which  become  thickened  in  cold  weather,  gov- 
erning my  decision  in  this  matter  to  some  extent.  The  next  step  was  to 
secure  a  satisfactory  mechanical  connection  between  the  clutch  pedal  and 
the  neutralizing  cam  of  the  gear-shift,  which  practically  necessitated  re- 
designing the  gear-shift  to  insure  simple  and  positive  mechanical  en- 
gagement and  operation.  After  the  work  of  re-designing  was  com- 
pleted, the  gear-shift  unit  took  the  place  of  our  standard  transmission 
lid  and  eliminated  all  shift-rods,  forks  and  interlocking  devices  pre- 
viously used  in  connection  with  the  hand-shift  method,  as  tliese  parts 
were  embodied  in  the  gear-shift  itself. 

There  is  no  question  but  that  the  use  of  the  electric  gear-shift  elimi- 
nates the  possibility  of  wearing  and  stripping  of  the  gears,  due  to  the 
fact  that  it  is  absolutely  necessary  that  the  clutch  be  all  the  way  out 
before  the  gear-shift  will  act.  The  very  principle  of  the  device  overcomes 
the  possibility  of  stripping  gears.  Besides  driving  my  own  car  daily  to 
and  from  business,  I  have  made  extensive  trips  all  over  the  Middle  West. 
This  car  is  not  equipped  with  an  auxiliary  hand  shift  and  never  has  been. 
I  have  had  no  occasion  to  even  raise  the  floor-board,  and  have  traveled 
more  than  12,000  miles. 


DISCUSSION 

\V.  H.  Con  ANT. — The  storage  battery  is  to  the  shifting  device  what 
the  engine  is  to  the  car;  it  drives  it,  operates  it,  and  must  be  considered, 
if  not  first,  in  a  very  important  way.  Since  there  has  been  no  paper 
read  upon  this,  I  would  like  to  emphasize  the  importance  of  selecting 
batteries  that  are  large  enough.  To  some  extent  batteries  are  consumed ; 
they  do  not  have  a  life  corresponding  to  that  of  mechanical  parts.  If 
they  are  large  enough  at  the  outset,  the  life  is  so  much  greater  that 
there  is  no  comparison  between  it  and  the  limited  life  that  can  be 
obtained  if  they  are  too  small  Every  season  new  devices  are  being 
brought  out  for  use  on  cars,  to  be  operated  either  wholly  or  in  part  by 
storage  battery,  with  no  provision  for  increased  battery  size;  and  I  fear 
that  insufficient  thought  is  being  given  to  the  motive  power  that  must 
handle  this  load.  Electrical  devices  undoubtedly  will  increase.  Perhaps 
we  will  use  electric  transmissions.  Incidental  to  such  important  changes 
are  the  smaller  devices  that  are  being  sold  for  use  on  cars.  Almost  every 
month  we  hear  of  some  new  device.  We  cannot  afford  to  overlook  the 
importance  of  having  sufficient  battery. 

The  use  of  electricity  opens  up  a  new  field  on  gas  cars.  There  are 
many  things  possible  now  that  were  not  possible  before.  The  device 
described  tonight  simplifies  and  even  removes  some  of  the  problems 
that  have  confronted  us.    We  will  find,  as  we  advance  in  knowledge  of 
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and  experience  with  electricity  on  cars,  that  still  further  fields  will  be 
open. 

I  think  that  every  contrivance  that  is  to  be  operated  by  the  battery 
is  claimed  to  be  very  economical.  The  tests  cited  tonight  cannot  be 
questioned ;  they  are  absolutely  correct  under  normal  conditions.  But 
the  word  "normal"  is  frequently  used  in  place  of  "ideal."  In  fact,  one  of 
the  papers  touched  upon  the  point  that  tests  had  been  made  to  determine 
whether  damage  would  be  done  to  the  gears  by  letting  them  grind.  Every 
time  the  gears  fail  to  mesh  immediately  because  of  abuse  a  draft  of  cur- 
rent more  or  less  severe  while  it  lasts  is  going  on.  Every  time  it  takes 
longer  than  usual  to  start  the  car,  the  motor  is  drawing  extra  current. 
Every  time  anything  goes  wrong  in  the  electrical  connections,  current  is 
being  taken  out. 

This  device  is  undoubtedly  a  great  step  forward.  I  think  we  are 
going  to  come  to  some  such  thing,  but  I  believe  we  have  not  yet  reached 
the  point  where  we  can  absolutely  avoid  any  chance  of  short-cjrcuit  and 
that  means  a  very  considerable  loss  of  current.  Hitherto  solenoids  have 
always  been  used  on  an  unlimited  supply  of  current.  They  have  been 
connected  to  lighting  or  power  mains.  If  anything  goes  wrong  in  the 
switch  or  in  the  connection,  so  that  the  coil  is  left  permanently  on  the 
line,  the  coil  heats  up  and  burns  out  or  the  fuse  burns  out. 

The  storage  battery  has  a  function  that  has  not  yet  appealed  to  engi- 
neers, in  that  it  is  an  emergency  device.  It  presents  a  factor  of  safety. 
The  large  electric  light  companies  and  the  street  railway  companies 
spend  enormous  sums  of  money  for  batteries  simply  as  stand-bys.  In 
this  city  there  are  many  batteries,  running  into  six  figures  of  cost,  that  are 
not  used  more  than  once  a  year,  but  that  once  a  year  is  the  time  when 
the  batteries  pay  for  themselves.  Here  is  a  new  thought  for  considera- 
tion. The  storage  battery  is  an  infallible  source  of  power  for  any  use 
to  which  you  may  put  it.  Therefore,  if  large  enough  batteries  are  used, 
you  are  prepared  for  the  emergencies  that  must  constantly  arise. 

My  other  thought  is  that  batteries  should  be  made  more  accessible 
or  that  those  of  you  who  do  make  them  accessible  should  continue  to 
have  the  courage  of  your  convictions.  We  must  not  look  with  too  much 
contempt  upon  the  electric  car  or  its  early  days,  for  many  things  that 
still  ring  true  were  learned.  The  tendency  today  is  to  take  the  batteries 
off  the  running-board  because  they  look  bad  or  to  keep  them  out  of 
sight  because  they  do  not  help  the  general  lines  of  the  car.  Years  ago  in 
the  electrical  vehicle  field  they  faced  the  same  objection,  but  found  that 
the  battery  is  too  important  to  be  hidden  under  a  bushel.  It  must  be 
made  thoroughly  accessible.  You  will  bear  me  out,  I  think,  in  that 
point.  Engines  used  to  be  put  under  the  floor  or  seat  or  in  some  place 
where  they  would  not  be  conspicuous;  yet  you  found  it  necessary  to  put 
them  out  where  they  could  be  immediately  accessible.  As  you  go  along 
with  batteries  you  will  find  it  good  practice  and  advisable,  I  believe,  to 
put  them  in  a  prominent  place.  This  is  not  because  the  battery  needs 
constant  attention ;  it  is  not  because  it  needs  frequent  adjustment.     But 
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so  long  as  it  is  easier  to  give  it  proper  attention,  it  is  more  certain  of 
getting  reasonable  attention;  the  storage  battery,  like  any  other  thing 
made  b>'  man,  cannot  be  made  infallible.  It  must  have  periodical  atten- 
tion just  the  same  as  anything  else  produced  or  manufactured.  Just 
where  the  battery  should  be  placed  is  something  quite  beyond  the  scope 
of  this  discussion,  but  I  am  confident  you  will  evolve  a  position  for  it 
that  will  insure  better  attention,  keeping  the  battery  from  injury  and 
serious  depreciation  in  operation. 

VV.  A.  McCarrell. — I  would  like  to  speak  of  a  test  that  was  made 
several  months  ago  upon  a  Haynes  car.  Mr.  R.  J.  Nightengale  came 
down  to  Kokomo  with  the  express  intention  of  wrecking  the  battery 
on  that  car  if  he  could.  He  thought  that  the  gear-shift  would  put  it  out 
of  business.  Mr.  Nightengale,  Mr.  Lease  and  I  started  with  the  car  and 
traveled  probably  500  miles,  burning  the  lights  night  and  day,  shifting 
under  all  kinds  of  conditions.  When  we  took  hydrometer  readings  at 
the  end  of  the  test  we  found  the  battery  in  better  condition  than  when 
we  started  out.  Mr.  Conant  brought  out  a  point  as  to  burning  out  of 
the  coils  if  the  switch  mechanism  should  stick.  On  the  device  as  it 
stands,  that  is  an  absolute  impossibility.  There  are  three  methods  of 
breaking  the  circuit.  First,  if  the  gear  goes  into  mesh  it  automatically 
kicks  out  the  switch.  If  a  man  lets  his  clutch  pedal  back,  if  he  has 
depressed  it,  there  is  an  absolute  cam  movement  which  will  break  the 
circuit.  If  no  button  is  pressed,  the  current  is  broken  in  the  selector 
switch.  We  have  yet  to  find  one  coil  that  did  burn  out.  On  the 
mechanism  as  it  stands  there,  you  must  absolutely  short-circuit  two  wires 
at  once  in  order  to  draw  current  from  the  battery.  We  do  not  ground 
hack  to  the  frame  in  any  shape  at  all. 

F.  N.  NuTT. — Last  year  we  used  an  8o-ampere  hour  12-volt  battery. 
This  year  we  use  a  60-ampere  hour  12-volt  battery.  I  think  that  answers 
the  question. 

H.  L.  Cox-NELL. — I  take  it  from  what  Mr.  McCarrell  .said  about  the 
coils  burning  out  that  there  are  no  fuse  wires. 

\V.  A.  McCarrell. — No  fuse  wires  at  all. 

H.  L.  CoNNELL. — Is  there  an  emergency  gear  lever? 

W.  A.  McCarrell. — That  is  entirely  at  the  manufacturer's  option.  In 
this  particular  device  there  is  one,  but  simply  as  a  selling  feature.  The 
question  is  often  asked  by  a  customer,  "Well,  suppose  something  should 
go  wrong?"  You  try  to  tell  him  it  will  not.  Suppose  it  should.  We 
tell  him  to  unscrew  the  cap,  drop  a  little  short  handle  in  and  shift  by 
hand.    We  provide  lugs  for  that  purpose. 

A  Member. — I  would  like  to  ask  about  the  amount  of  pull  necessary 
to  start  the  gear-shift.  In  the  car  I  have  been  driving  recently  1  had 
trouble  with  the  second  gear  sliding  out.  In  order  to  determine  whether 
the   stops    were    in   good   condition    I    put   a   spring  on   the   shifting-rod 
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on  which  the  forks  are  mounted,  ^d  found  it  took  90  pounds  to  pull 
the  stop  out  of  position,  in  spite  of  that  fact  it  did  not  hold  the  gears 
in  mesh.  If  the  stops  have  been  weakened  so  that  40-pound  magnets 
will  start  them,  it  seems  to  me  the  danger  of  sliding  out  of  position 
would  be  greater;  and  that  the  automobile  manufacturers  in  making 
springs  so  that  they  actually  take  90  pounds  to  start  them,  did  so  with 
a  purpose. 

W.  A.  McCarrell. — The  lock  that  holds  the  gears  in  neutral  position 
IS  weak.  It  simply  has  to  hold  the  weight  of  the  gear  so  that  we  can 
provide  for  a  weak  load.  The  meshed-position  lock  is,  however,  very 
stiff,  as  stiff  as  you  can  make  it  for  hand-shifting.  The  40-pounds  pull  is 
only  against  the  neutral  interlock  spring.  Our  neutralizing  cam  will 
carry  the  gear  only  as  far  as  the  neutral  position.  You  cannot  push  it 
beyond  neutral  position. 

A  Member. — Suppose  you  are  running  along  at  high  speed,  and,  want- 
ing to  stop  suddenly,  throw  the  clutch  away  down,  losing  control  of  the 
gear,  which,  I  understand,  goes  to  neutral  every  time  the  clutch  pedal  is 
thrown  down. 

W.  A.  McCarrell. — If  the  proper  button  is  down,  no  matter  how 
often  you  throw  the  clutch  dear  through,  the  gear  will  shoot  right  back 
again  into  mesh. 

A  Member. — I  would  like  to  know  the  action  of  the  mechanism  in  en- 
gaging high  gear  in  cold  weather,  with  enough  congealed  oil  in  the 
clutch  that  the  release  mechanism  could  not  be  tripped  out  Mr.  Mc- 
Carrell stated  that  it  has  to  come  within  one-eighth  of  an  inch  of  the 
full  throw  before  the  switch  disconnects  the  solenoid. 

W.  A.  McCarrell. — In  case  the  gear  did  not  mesh  far  enough  to 
automatically  break  the  circuit  when  the  clutch  is  let  back  in,  the  return 
of  the  clutch  pedal  would  automatically  work  the  small  cam  which  trips 
the  dog  that  engages  the  master  switch. 

A  Member. — In  most  cars  there  is  a  short  shift  to  high-gear  position. 
If  that  shift  is  not  completed  very  likely  the  gear  will  jump  out. 

W.  A.  McCarrell.— That  will  depend  entirely  on  whether  it  went 
into  position,  the  same  as  in  hand-shifting.  The  condition  is  exactly  the 
same  as  with  a  hand  lever. 

A  Member. — If  the  gear  did  jump  out,  how  would  you  get  it  in  again? 

W.  A.  McCarrell. — By  throwing  the  clutch  pedal  down  again. 

A  Member. — Pushing  it  down  until  the  gear  stays  in? 

W.  A.  McCarrell. — Yes. 

Chairman  E.  T.  Birdsall.— How  does  the  mechanism  act  if  you  have 
a  multiple-disc  clutch  and  the  oil  is  too  thick?     It  is  well  known  that 
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ill  cold  weather  this  type  of  clutch  has  a  tendency  to  drag  so  that  it  is 
very  difficult  to  come  down,  say,  from  third  to  second. 

W.  A.  McCarrell, — The  clutch  dragging  would  probably  give  a  little 
clash  as  you  go  up,  but  coming  back  it  would  benefit  matters;  as  you 
throw  it  down  to  neutral  it  would  catch  the  natural  acceleration  of  the 
engine. 

C.  T.  Myess. — It  would  not  do  that  unless  you  were  accelerating  the 
motor,  would  it? 

W.  A.  McCarrell. — In  falling  back? 

C.  T.  Myers.— Yes. 

W.  A.  McCarrell. — When  you  come  to  neutral  and  release  the  weight 
of  the  car  from  the  engine  there  is  a  natural  acceleration  of  the  engine. 

C  T.  Myers. — Not  necessarily,  if  the  hand  throttle  is  set  for  an  idling 
speed. 

\V^  A.  McCarrell. — It  would  give  a  little  clash  until  you  got  the 
proper  speed.  A  little  touch  on  your  accelerator  would  shoot  you 
right  in. 


Discussion  at 
Metropolitan  Section  Meeting 


GASOLINE -ELECTRIC  VEHICLES 

Chairman  Anglada  : — I  think  that  the  best  way  to  open  the  discussion 
will  be  to  ask  Mr.  Dcy  to  present  a  short  paper  he  has  prepared.  We  all 
remember  that  in  the  old  days,  when  there  was  a  lot  of  controversy  rel- 
ative to  the  make-and-break  and  high-tension  sparks,  one  said  the  high- 
tension  spark  was  the  real  thing  and  another  that  the  make-and-break 
gave  the  hotter  spark.  I  think  that  about  the  same  condition  exists  now 
relative  to  the  gasoline-electric  transmission.  A  number  of  engineers  I 
know  who  have  not  had  any  experience  with  it  absolutely  coademn  it, 
and  others  who  have  had  experience  are  not  very  warm  in  its  praise.  I 
hope  that  the  men  present  who  have  had  experience  with  other  forms 
of  transmission  not  so  well-known  as  the  conventional  type,  notably  the 
hydraulic  transmission,  will  state  their  views  as  to  the  shortcomings  of 
the  electric  transmission.  Let  us  try  to  bring  out  the  good  and  bad 
features  as  far  as  possible.  Give  us  something  to  think  about,  because 
undoubtedly  the  electric  transmission  and  the  hydraulic  and  perhaps 
other  types  are  coming. 

Harry  E.  Dey: — In  the  course  of  an  article  appearing  in  Horseless 
Age  describing  motor  starters  exhibited  at  the  shows  a  year  ago,  I  made 
the  following  remarks:    "Is  the  electric  starter  of  the  flywheel  a^rmatvrc 
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type  a  step  in  the  evolution  of  the  combination  gasoline-electric  machine? 
It  would  appear  that  if  this  outfit  were  made  larger  it  would  recharge 
the  battery  whenever  the  engine  had  surplus  power,  and  give  the  power 
back  to  assist  the  engine  whenever  overloaded.  The  electrical  equipment 
could  be  comparatively  small  in  rating  compared  with  that  of  the  engine. 
A  number  of  inventors  worked  along  these  lines  in  the  early  days  of  the 
automobile,  but  for  some  reason  unknown  to  the  writer  did  not  succeed 
in  commercializing  the  system.  Perhaps  they  were  too  far  ahead  of  the 
times,  and  we  may  yet  get  this  system  as  an  evolution  of  the  motor 
starter."  I  have  favored  this  system  for  the  past  fifteen  years  or  more 
and  I  still  believe  it  is  the  best  solution  of  the  gearbox  problem  of  the 
gasoline  car. 

In  all  the  experiments  I  have  become  acquainted  with  it  has  been  cus- 
tomary to  retain  the  sliding  gear.  This  appears  to  me  to  negative  nearly 
all  the  good  features  of  the  system.  We  have  to  all  intents  and  purposes 
an  electric  vehicle,  capable  of  being  driven  by  its  electrical  equipment 
alone.  We  do  not  require  a  change  of  gearing  on  an  electric.  Why 
should  we  with  this  outfit  which  has  the  assistance  of  the  gasoline 
engine?  My  idea  of  such  an  outfit  would  be:  an  engine  of  twenty  to 
thirty  horsepower,  having  a  flywheel  of  the  motor  dynamo  type  of  about 
five  horsepower,  compounded  in  such  a  manner  that  the  windings  are  in 
differential  relation  when  the  current  is  going  to  the  battery,  and  cumu- 
lative when  the  latter  is  discharging.  This  will  tend  to  keep  down 
excessive  charging  rates  and  at  the  same  time  provide  the  motor  with 
the  general  characteristics  of  the  series  machine.  A  battery  of  loo 
ampere-hours  at  60  \olts  should  be  sufficient  for  all  ordinary  purposes. 

If  desired  a  reversing  gear  could  be  provided,  but  this  is  not  absolutely 
necessary,  for  the  engine  can  be  shut  off  and  the  electric  motor  reversed, 
driving  the  engine  backwards.  Another  method  would  be  to  have  a 
double-acting  clutch  that  would  disconnect  either  the  engine  or  wheels  or 
both.  With  this  arrangement  it  would  not  be  necessary  to  reverse  the  en- 
gine, simply  backing  the  car  with  the  electric  motor ;  and  in  case  the  battery 
charge  becomes  low,  the  rear  drive  can  be  thrown  out  of  commission 
while  the  engine  drives  the  dynamo  to  recharge. 

I  presume  there  will  be  some  criticism  of  the  small  electric  motor 
rating  in  comparison  with  that  of  the  engine.  It  is  general  practice  at 
present,  however,  to  allow  about  two  horsepower  per  ton  for  driving 
electric  pleasure  cars  running  at  twenty-five  miles  per  hour.  So  it  would 
appear  that  five  horsepower  or  e\en  less  should  be  ample  when  we  take 
into  consideration  that  it  is  only  the  excess  load  that  the  motor  has  to 
take  care  of. 

A  battery  of  the  rating  mentioned  should  be  able  to  drive  the  car, 
without  the  assistance  of  the  engine,  twenty  to  twenty-five  miles;  conse- 
quently there  should  be  no  danger  of  its  becoming  exhausted  except  in 
extreme  cases  where  one  might  travel  for  many  miles  on  a  steep  upgrade 
in  a  mountainous  country.    There  are  few  such  places  in  the  world,  how- 
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ever,  and  even  in  such  an  extreme  case  one  could  stop  and  recharge  the 
battery  with  the  running  gear  thrown  out 

The  additional  weight  of  such  a  machine  need  not  be  more  than 
from  three  to  four  hundred  pounds,  for  it  must  be  taken  into  considera- 
tion that  we  are  replacing  the  flywheel,  generator  for  light  and  starting. 
starter,  battery  and  gearbox. 

The  speed  control  on  the  lighter  loads  would  be  very  largely,  if  not 
entirely,  through  the  throttle  and  field,  but  when  the  load  was  such  that 
the  battery  was  being  drawn  upon,  the  control  would  be  upon  the 
electric  motor,  by  varying  field  strength  and  perhaps  in  addition  by  mul- 
tiple-series battery  control. 

In  addition  to  the  ease  of  control  of  such  a  machine  there  would  be 
the  added  advantage  of  being  able  to  ascend  hills  at  nearly  maximum 
speed,  and  also  that  in  case  of  running  out  of  gasoline  or  a  breakdown  of 
the  engine,  one  could  run  many  miles  without  the  assistance  of  the 
engine. 

I  believe  that  the  efficiency  will  be  fully  as  high  as  with  the  present 
mechanical  transmission,  due  to  the  fact  that  the  battery  is  merely  floating 
on  the  line.  The  electrical  equipment  takes  care  of  the  abnormal  loads 
only,  and  on  down  grades  power  will  be  recoxered  from  the  action  of 
gravity,  the  electric  motor  acting  as  a  perfect  elastic  brake  and  saving  a 
large  amount  of  wear  on  the  brake-shoes.  When  the  engine  is  lightly 
loaded  and  charging  takes  place,  the  efficiency  of  the  engine  is  increased 
due  to  the  heavier  load,  which  should  nearly  make  up  for  the  loss  of 
transformation,  especially  when  one  considers  that  with  the  sliding  gear 
there  is  a  loss  of  from  five  to  ten  per  cent,  on  all  of  the  indirect  speeds. 
While  with  the  direct  motor  connection  taking  grades  without  changing 
gears  the  engine  runs  at  a  much  slower  speed  and  thus  saves  the  gaso 
line,  besides  wear  and  tear  on  the  engine. 

Alung  Parkhurst: — The  system  as  we  have  developed  it  consists  of 
a  compound- wound  generator  directly  coupled  to  the  gas  engine,  generally 
through  a  flexible  coupling  of  the  best  design,  a  controller  and  one 
or  two  motors  of  the  regular  automobile  storage  battery  type.  The 
generator  is  wound  for  about  125  volts  at  normal  engine  speed,  and  the 
electric  motors  are  capable  of  taking  that  voltage.  The  whole  system  is 
made  as  simple  as  possible  from  operating  and  maintenance  standpoints 
For  instance,  we  have  a  simple  two-speed  controller.  The  first  speed 
with  double-motor  drive,  throws  the  motors  in  series  across  the  gen- 
erator. The  second  speed  throws  the  motors  in  parallel,  so  that  they  get 
the  full  generator  Aoltage.  It  is  possible  with  some  of  the  latest  designs 
of  slow-speed  long-stroke  gas  engines  to  put  the  controller  in  either  the 
first  or  second  notch  and  (when  operating  with  a  foot  throttle)  have  the 
foot  throttle  open  normally  so  as  to  let  enough  gas  into  the  engine  to 
start  it  and  at  the  same  time  not  let  the  generator  generate  enough 
current  to  move  the  truck.  In  a  recent  test  made  with  the  engine  turning 
about  two   hundred   revolutions,   the   generator   voltage   was   about   two. 
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which  was  more  or  less  consumed  by  the  wiring  of  the  truck  itself. 
Then,  when  the  engine  was  brought  to  its  normal  speed,  the  generator 
gradually  built  up  to  125  volts,  the  truck  speed  increasing  correspond- 
ingly. You  have  simply  a  variable  voltage  proposition,  the  power  in- 
creasing according  to  the  voltage.  It  is  purely  a  straight  gasoline  truck 
with  an  electric  transmission,  you  might  say.  There  are  no  clutches,  no 
sliding  gears.  The  controller  has  a  single  reverse  point,  sending  the 
current  into  the  motors  in  the  reverse  direction,  with  the  double-motor 
drive  putting  the  current  through  the  motors  in  series. 

We  have  developed  a  controller  for  use  where  we  have  single-motor 
drive.  Some  people  are  using  the  single  motor  with  a  worm  drive.  In 
that  case  we  get  the  two  speeds  forward  by  putting  the  fields  of  the 
motor  first  in  series  for  the  first  speed  and  then  in  parallel  with  full 
generator  voltage  for  the  second  speed.  The  reverse  speed  is  the  same 
as  the  first  speed  forward,  simply  putting  the  current  in  a  reverse  direc- 
tion through  the  motor. 

The  American  La  France  Fire  Apparatus  Company  have  developed  an 
aerial  ladder  truck,  with  very  long  wheelbase,  and  are  using  at  present  a 
four-motor  drive,  one  motor  for  each  wheel.  The  speeds  are  obtained 
by  combinations  of  these  motors  in  series  or  series-parallel.  The  Ameri- 
can and  British  Manufacturing  Company  have  developed  a  truck  and 
also  a  line  of  fire  apparatus  on  the  same  principle.  A  company  here  in 
New  York  City  known  as  the  Roland  Gas  Electric  Vehicle  Corporation, 
have  had  very  marked  success  with  this  construction. 

H.  W.  Slauson  r—Is  that  system  similar  to  the  Couple  Gear? 

Alung  Parkhurst  : — The  only  real  difference  is  in  the  method  of  con- 
trol and  the  fact  that  the  Couple  Gear  has  a  geared  motor  in  each  hub. 
It  is  a  matter  of  drive.  The  generator  is  about  the  same,  and  of  course 
the  way  it  is  coupled  up  is  the  same.  There  are  a  lot  of  special  features 
in  the  generator  for  this  work.  For  instance,  our  generator  is  designed 
with  a  compound  winding,  having  substantially  an  interpole  construction. 
With  about  three  times  normal  load  we  try  to  keep  the  voltage  constant. 
Of  course  the  voltage  will  vary  with  the  engine  speed.  That  is  the  way 
the  speed  of  the  truck  is  varied. 

M.  R.  Machol: — If  you  can  change  the  speed  of  the  car  by  simply 
changing  the  engine  speed,  why  is  it  necessary  to  have  two  speeds? 

Alung  Park  hurst: — There  are  certain  conditions,  the  same  as  in 
storage  battery  truck  practice,  where  you  strike,  for  instance,  very  heavy 
muddy  "going"  or  snow  or  something  of  that  kind,  when  you  are  obliged 
to  get  more  torque  on  the  rear  wheels  to  pull  out. 

B.  M.  Beskow: — What  is  the  efficiency? 

Alung  Parkhurst:— It  is  pretty  hard  to  say  just  what  it  is.  In  fact 
I  have  no  data  on  that  at  all. 

M.  R.  Machol  :— Would  the  "efficiency  be  very  high  when  you  get  a 
high  torque? 
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Alung  Parkhurst: — Of  course  the  efficiency  would  be  high  with  a 
high  torque.  When  the  motors  are  running  in  series  the  efficiency  falls 
ofiF  on  the  motors,  the  same  as  it  does  in  a  storage  battery  truck.  You 
run,  for  instance,  on  the  intermediate  notches  with  the  straight  storage 
battery  trucks.  With  one  with  a  four-speed  controller,  for  example 
(with  single-motor  drive),  you  put  the  fields  in  series  with  resistance  for 
the  first-speed  point.  Generally  the  second  step  is  either  shunting  the 
series  fields  or  cutting  out  the  resistance.  The  third  step  may  be  shunting 
the  fields,  with  the  fields  in  series-parallel  for  the  last  step.  When  you 
run  the  motor  with  the  fields  in  series  (straight  series  connection),  you 
are  running,  of  course,  at  a  much  less  efficient  point  than  with  the  fields 
in  the  series-parallel  position. 

C.  M.  Manly: — The  efficiency  would  drop  considerably,  would  it 
not,  with  the  engine  running  at  half  speed? 

Allxng  Parkhurst  :--0f  course,  running  at  lower  speed  you  do  not 
get  the  efficiency  that  you  do  at  high  speed.  That  is  true  of  any  appa- 
ratus. You  do  not  get  the  efficiency  out  of  the  gas  motor  running  at  low 
speed. 

John  R.  Cautley: — Is  there  any  difficulty  in  starting? 

Alung  Parkhurst: — You  mean  using  the  generator  as  an  electric 
starter  for  the  engine? 

John  R.  Cautley: — Yes. 

Alliitg  Parkhurst:— We  have  not  developed  anything  along  that 
line  more  than  experimental  so  far.  But  it  is  very  feasible.  For  in- 
stance, I  have  in  mind  a  truck  of  three  and  a  half  tons  capacity.  We 
are  using  a  7%  killowatt  generator  with  two  motors.  That  generator  is 
wound  for  125  vdts,  with  fields  compounded.  A  battery  that  will  run 
about  30  volts,  with  fifteen  lead  cells  or  about  twenty-five  Edison  cells, 
will  be  just  about  sufficient  to  crank  the  gas  motor. 

C.  M.  Manly  :— That  would  bring  it  into  the  pleasure  car  field. 

Alling  Parkhurst: — Yes. 

M.  R.  Machol  : — Suppose  you  wanted  to  start  a  truck  like  that  in  very 
heavy  going;  you  would  start  the  motors  in  series,  would  you  not? 

Alung  Parkhurst:— Yes.  That  would  be  the  ideal  way  to  get  the 
maximum  power  out  of  it.  You  can  put  the  motors  in  parallel  and  get 
the  maximum  power  out  of  the  truck  to  the  extent  of  the  gas  motor.  It 
is  a  very  flexible  proposition. 

M.  R.  Machol: — ^Assume  a  case  where  you  had  to  climb  a  very  steep 
long  hill,  and  in  order  to  go  at  two  miles  an  hour  you  would  have  to 
develop  the  maximum  horsepower  of  the  gasoline  motor ;  would  you  climb 
that  hill  in  series  or  in  parallel? 

Alung  Parkhurst  .—In  a  severe  case  like  that  I  think  I  would  climb 
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in  series.  It  is  really  a  question  of  the  gas  motor  horsepower  output.  If 
you  leave  the  motors  in  parallel,  probably,  if  you  struck  a  condition  like 
that,  such  rough  "going"  that  you  dropped  down  to  about  two  miles  an 
hour,  the  only  thing  thkt  would  happen  would  be  to  "stall"  the  gas 
motor.  If  you  put  the  motors  in  series,  you  get  half  voltage  on  each 
motor  and  full  current,  which,  of  course,  gives  you  the  maximum 
tractive  effort. 

A  Member: — What  is  the  ratio  of  the  torque  of  those  two  motors  when 
they  are  in  series  and  when  they  are  in  parallel? 

Alung  Parkhi'rst: — That  is  quite  true.  When  you  are  in  the 
scries  position,  you  have  the  full  amperage  from  the  generator  going 
through  both  motors,  and  that  means  torque. 

A  Member: — That  is  twice  what  it  would  he  in  parallel? 

Alling  Parkhurst:— Yes;  you  multiply  the  torque  two  to  one. 


FIFTH    avenue    BUSES 

Prof.  W.  C.  Marshall: — How  does  the  Fifth  Avenue  Bus  Company 
find  that  this  electric  transmission  compares  with  the  mechanical?  There 
is  a  case  of  buses  running  under  the  same  conditions  exactly,  some  of 
which  are  running  electrically. 

R.  McA.  Lloyd: — I  think  we  have  a  pretty  big  subject  and  that  it  is 
impossible  to  cover  it  all.  There  is  not  any  doubt  in  my  mind  that  there 
are  special  fields  for  the  application  of  the  electric  transmission.  I  think 
that  it  was  desired  more  ten  years  ago  than  it  is  now,  because  people  used 
to  be  afraid  of  sliding  gears.  Now  everybody  is  used  to  them  and  there 
is  less  demand  for  the  electric  transmission  in  the  case  of  the  ordinary 
pleasure  vehicle. 

There  are  inherent  reasons  why  the  electric  transmission  cannot  be  a 
success  as  so  far  applied.  -It  is  never  big  enough  to  transmit  the  power 
that  you  can  get  out  of  the  engine.  The  transmission  described  "by  Mr. 
Parkhurst  is  undoubtedly  about  the  same  thing  as  that  on  the  Fifth  A\e- 
nue  stages.  In  the  system  apphed  to  some  of  these  buses  there  is  a  35- 
horsepower  engine,  a  7-kilowatt  generator  and  two  3-horsepower  electric 
motors.  The  best  you  can  get  out  of  the  two  motors  is  18  horsepower 
when  they  are  slowed  down  to  a  bus  speed  of  about  two  miles  an  hour, 
at  which  time  the  engine  develops  35  horsepower.  If  they  put  in  a 
motor  big  enough  and  generators  big  enough  to  chase  the  straight  me- 
chanical transmission  o\er  the  streets,  the  weight  and  cost  of  construction 
would  be  prohibitive.  This  system  can  be  used  only  in  places  where  you 
do  not  object  to  going  slow  on  hills.  It  has  been  for  that  reason  more 
or  less  cut  out  of  calculations  on  commercial  vehicles,  excepting  where 
it  is  difficult  to  get  in  a  mechanical  transmission.    There  is  no  particular 
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advantage  in  electrical  transmission,  it  seems  to  me.  A  good  many  men 
would  rather  run  a  gas  car  with  a  mechanical  transmission  than  an 
electric  car  with  an  electric  control.  The  beauty  of  the  electric  trans- 
mission is  that  the  motors  respond  to  the  demands  upon  them;  when  you 
strike  a  steep  hill  they  do  not  stop  going.  On  the  other  hand,  you  arc 
converting  all  the  mechanical  energy  into  electrical  energy,  with  some  loss, 
and  back  into  mechanical,  with  some  more  loss,  and  are  bound  to  get 
greater  consumption  of  gasoline  over  a  long  period.  I  do  not  represent 
the  Fifth  Avenue  Bus  Company,  but  I  know  that  their  gas-electric  buses 
consume  twenty-five  per  cent,  more  gasoline  in  the  long  run  than  those 
with    ordinary   gearbox. 

This  is  only  one  system.  If  you  look  over  the  field  you  will  find  there 
are  forty  or  fifty,  and  more  coming  out  every  day.  particularly  abroad, 
where  they  drive  direct  part  of  the  time.  Something  can  be  said  in  favor 
of  the  addition  of  a  small  storage  battery  to  help  on  hills.  This  can  be 
charged  going  downhill.  Here  there  is  the  disadxantage  of  additional 
weigrht. 

I  do  not  mean  to  say  that  I  have  exhausted  the  field,  but  I  have  cer- 
tainly investigated  most  of  the  systems  that  are  known.  I  think  all  have 
inherent  di.<;ad vantages  in  the  way  of  cost  construction  and  inefficiency, 
and  that  the  only  thing  they  offer  is  the  possibility  of  a  little  easier  con- 
trol, which  I  do  not  think  is  necessary,  and  certainly  is  not  in  as  great 
demand  as  it  was  ten  years  ago. 

M.  R.  Machol: — The  hydraulic  transmission  with  a  gasoline  engine 
will  enable  you  to  get  on  the  rear  wheels  any  torque  from  zero  up  to 
maximum,  regardless  of  the  speed  of  the  gasoline  engine.  That  is,  as 
long  as  the  gasoline  engine  is  running  fast  enough  to  overcome  its  own 
internal  friction,  and  give  any  appreciable  power  at  all,  the  hydraulic 
transmission  will  enable  you  to  get  any  drawbar  pull  that  you  happen  to 
want.  In  climbing  a  hill  it  is  not  a  question  of  horsepower ;  you  can  get 
up  any  hill  that  the  motor  is  capable  of  climbing  if  you  have  only  two 
cylinders  going;  on  five  or  six  horsepower  you  can  climb  the  steepest  hill 
the  truck  is  capable  of  climbing  at  any  time.  At  the  same  time  you  still 
have  the  absolute  range  of  horsepower.     I  think  that  is  an  advantage. 

\V.  P.  Kennedy: — What  Mr.  Lloyd  says  merely  expresses  the  opinion 
that  the  electric  transmission  equipment  is  \ery  much  more  expensive 
than  the  mechanical  transmission.  Yet  when  we  consider  the  commercial 
or  manufacturing  side,  it  must  be  recognized  that  when  a  device  is  put  out 
in  experimental  quantities,  as  is  the  case  with  these  Fifth  Avenue  gas- 
clectric  stages,  the  price  of  such  equipment  is  bound  naturally  to  be  very 
much  higher  than  if  it  were  the  product  of  a  very  large  factory  making 
a  great  quantity  of  machines. 

We  have  heard  that  the  operating  cost  is  very  much  higher  than  with 
the  mechanical  transmission  in  the  consumption  of  gasoline.  My  infor- 
mation may  not  be  correct,  but  I  am  of  the  impression  that  when  the 
Fifth  .\venue  Coach  Company  undertook  to  place  these  electric  transmis- 
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sion  buses  on  Fifth  Avenue  they  were  prompted  to  do  so  on  account  of 
the  existing  high  cost  of  mechanical  transmission  upkeep,  and  that  when 
these  electric  transmission  buses  went  into  service  their  cost  of  upkeep 
was  remarkably  low.  Therefore  it  would  seem  rational  that  even  though 
the  gasoline  consumption  were  higher  than  with  the  straight  mechanical 
transmission  bus,  if  the  cost  of  that  increased  consumption  were  not  so 
high  as  to  compare  unfavorably  with  the  cost  of  mechanical  transmission 
maintenance,  this  ought  to  be  given  due  weight. 

We  also  have,  aside  from  the  Fifth  Avenue  bus  application,  consider- 
able evidence  of  the  practicability  or  utility  of  this  type  of  device  in  the 
Coupled  Gear  gasoline-electric  machine.  Of  course  that  is  a  motor  truck 
or  tractor,  and  it  is  not  expected  to  go  very  fast.  In  the  majority  of  cases 
which  I  have  been  able  to  investigate,  the  service  rendered  has  been  very 
satisfactory.  I  know  of  one  case  where  a  machine  having  a  gasoline- 
electric  transmission  did  work  in  moving  heavy  weights  that  never  could 
have  been  moved  with  any  other  form  except  perhaps  the  hydraulic  trans- 
mission. An  engineering  contractor  who  wanted  to  transport  structural 
material  and  equipment  from  a  railroad  station  over  a  nine-mile  course 
to  a  point  where  he  was  constructing  a  hydro-electric  power  plant,  used 
successfully  a  Couple  Gear  gasoline-electric  tractor.  He  told  me  that  he 
never  missed  a  single  trip  in  his  schedule  of  operation,  and  was  able  with 
this  n^achine  on  one  occasion  to  transport  something  like  fifteen  tons  with 
the  use  of  a  trailer,  up  a  13  per  cent,  grade. 

Do  we  not  condemn  the  gasoline-electric  type  of  machine  for  engin- 
eering or  theoretical  considerations  rather  than  practical,  for  instance, 
by  laying  stress,  as  pointed  out,  on  the  gasoline  consumption  or  some 
minor  consideration  without  reference  to  its  economy  or  practicability 
as  a  whole?  I  would  like  to  have  Mr.  Lloyd's  expression  on  that  with 
reference  to  the  Fifth  Avenue  bus  case. 

R.  McA.  Lloyd:— I  know  what  the  gasoline-electric  transmission  buses 
cost,  several  hundred  dollars  more  than  those  with  mechanical  trans- 
mission. I  do  not  say  it  is  impossible  to  reduce  the  cost.  In  the  meantime, 
the  cost  of  mechanical  transmission  has  gone  down  enormously  and  the 
cost  of  the  electric  dynamo  and  motor  has  not  gone  down  very  much. 


HAMMER  BLOW  ON    ENGINE  BEARINGS 

J.  L.  Breese,  Jr.: — Mr.  Lloyd  laid  stress  on  the  upkeep  of  the  trans- 
mission. As  a  matter  of  fact  the  upkeep  which  the  electric  transmission 
saves  is  not  the  upkeep  of  the  transmission  itself,  but  the  upkeep  of  the 
motor.  To  illustrate,  about  four  years  ago  Mr.  Anglada  and  I  con- 
structed a  combination  trailer  and  tractor.  We  used  a  short-wheelbase 
Kelly  truck  for  the  tractor  and  expected  to  do  wonders  with  this  vehicle 
carrying  ten  tons  by  means  of  a  three-ton  truck.  And  we  did  do  wonders. 
When  coupled  up  the  trailer  weighed  five  tons  and  we  put  ten  tons  of 
coal  in  it.     We  demonstrated  for  one  of  the  coal  companies  here  in  the 
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city.  Our  record  for  one  day  was  loo  tons  of  coal.  Since  then  this  has 
probably  been  beaten,  but  at  that  time  it  stood  as  a  record.  The  coal 
company  we  were  operating  for  thought  we  had  something  fine.  We 
had  for  about  the  first  week  we  were  running,  but  after  that  we  found  that 
the  engine  bearings  began  to  go.  We  could  not  account  for  it.  We  put 
the  best  driver  we  had  on  the  job,  kept  the  base  full  of  oil,  got  arrested 
once  or  twice  for  smoking,  but  nothing  would  relieve  the  bearing  trouble. 
Motor  after  motor  ran  bearings  out  in  very  short  time.  In  a  month's 
demonstration  we  put  in  two  different  motors,  alternating  them  each  week. 
At  the  end  of  a  month's  demonstration  the  coal  company  were  so  enthu- 
siastic that  they  wanted  our  price  on  five  jobs.  Of  course  we  were  not 
in  a  position  to  manufacture  them,  for  we  knew  only  too  well  there  was 
something  radically  wrong  with  the  system. 

After  that  experience  I  took  the  trouble  to  look  into  the  matter  a 
little  further.  I  investigated  the  Couple  Gear  and  tried  to  find  out  what 
troubles,  if  any,  they  had.  I  found  that  they  had  no  engine  troubles  to 
speak  of.  The  important  point  to  note  is  that  our  system  of  trailer  and 
tractor  was  precisely  the  same  as  that  of  the  Couple  Gear,  except  that 
we  used  a  mechanical  transmission,  while  they  used  an  electric  transmis- 
sion.   They  had  no  bearing  trouble  while  we  had  a  great  deal. 

During  the  past  year  I  have  made  some  further  experiments  along  the 
same  lines.  You  probably  have  all  heard  of  the  Yellow  Pine  Company, 
who  operate  trailers  for  the  transportation  of  long  lengths  of  timber. 
These  trailers  have  two  wheels  mounted  on  a  fifth  wheel  or  turntable 
which  supports  a  bolster  on  which  the  timber  is  carried.  At  first  they 
merely  placed  two  wheels  in  the  rear  to  support  the  overhang  of  the  long 
timbers  and  used  no  drawbar.  On  taking  a  curve  the  wheels  would  bind 
and  skid,  so  they  resorted  to  a  turntable  in  the  rear  and  a  sort  of  flexible 
bolster  on  the  tractor.  This  bolster  has  an  interesting  construction.  It  is 
a  small  sector  of  a  thrust  bearing  with  a  radius  of  twelve  to  fourteen  feet ; 
the  races  being  cut  from  hard  wood  and  the  balls  used  six-inch  bowling 
balls.  This  bolster  had  a  play  of  about  three-quarters  of  an  inch  for- 
ward and  back  and  also  laterally.  This  gave  enough  swing  to  the  load 
that  when  a  turn  was  taken  there  was  no  binding.  Curiously  enough 
the  chief  part  that  these  balls  were  to  play  did  not  become  evident  for 
some  time  after  the  device  had  been  in  operation.  After  several  months' 
use  when  they  looked  for  bearing  trouble  in  the  natural  course  of  events, 
ihey  found  to  their  astonishment  that  the  bearings  were  in  fine  condition. 
It  was  also  noticed  that  the  gasoline  consumption  had  decreased  since 
the  introduction  of  the  ball  race, 

I  mention  the  experience  of  the  Yellow  Pine  Company  because  the 
point  I  wish  to  make  is  that  the  function  of  the  electric  transmission  in  its 
bearing  on  the  upkeep  of  the  engine,  is  precisely  the  same  function  as 
that  of  the  ball  race  just  described.  I  expain  this  in  this  way :  It  is  easy 
to  understand  that  when  you  have  a  combination  tractor  and  trailer  and 
the  trailer  is  carrying  the  total  load,  its  mass  is  probably  two  or  three 
times  that  of  the  tractor.    Every  inequality  of  the  road  surface  over  which 
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the  trailer  wheels  pass,  either  retards  or  accelerates  this  mass,  and  a  con- 
sequent retardation  or  acceleration  is  transmitted  to  the  source  of  power. 
If  we  have  a  mechanical  transmission  a  direct  hammer  blow  is  trans- 
mitted to  the  engine  bearings.  If,  however,  we  have  an  electric  transmis- 
sion we  still  have  the  rapid  changes  of  intertia,  but  they  are  dampened 
before  they  reach  the  engine  bearings.  The  Yellow  Pine  people  obtain 
this  same  end  by  the  use  of  the  ball  race,  absorbing  the  inertia  change 
effects  of  the  trailer  before  they  reach  the  tractor  wheels.  Experiments 
have  shown  that  either  way  is  successful.  Therefore  I  believe  that  the 
point  I  have  made  is  at  least  worthy  of  consideration  as  distinctly  in 
favor  of  the  electric  transmission. 

Alling  Parkhurst:— I  listened  with  considerable  interest  to  what  Mr. 
Kennedy  and  Mr.  Lloyd  had  to  say  about  the  Fifth  Avenue  Coach  Com- 
pany's experience.  The  original  generator  that  was  built  some  years  ago. 
had  simply  a  bearing  on  the  outside  end.  The  engine  bearing  supported 
the  other  end  of  the  generator  shaft.  In  other  words,  the  generator  itself 
had  only  one  bearing.  The  driving  motors  in  the  buses  were  of  the 
plain-bearing  type.  Since  those  days  of  the  plain-bearing  motor,  as  you 
all  probably  know,  all  electrical  automobile  motors  as  well  as  the  gen- 
erators have  had  annular  ball  bearings.  This  has.  of  course,  made  a  big 
difference. 

M.  R.  Machol: — I  was  very  much  interested  in  what  Mr.  Kennedy 
said  about  a  fifteen-ton  load  on  a  trailer  going  up  a  17  per  cent,  grade,  in 
connection  with  the  use  of  a  Couple  Gear  truck.  Mr.  Buckwalter  at  the 
last  national  meeting  of  the  Society  stated  that  he  had  measured  the 
tractive  effort  of  this  truck  and  was  unable  to  get  10.000  pounds  tractive 
effort.  I  believe  there  is  not  a  truck  l)uilt  excepting  the  truck  that  the 
Pennsylvania  Railroad  l)uilt,  that  will  develop  a  tracti\e  effort  of  over 
10,000  pounds.  I  believe  that  will  develop  a  tractive  effort  of  over  20,000 
pounds. 

In  connection  with  the  question  of  remedying  the  hammer  blow  on 
the  bearings  of  the  engine,  our  experience  with  the  hydraulic  transmission 
has  been  that  we  do  not  have  that  trouble  in  the  bearings,  doing  the  same 
work.  We  have  hauled  some  rather  heavy  trailer  loads  long  distances 
with  it.  It  is  also  a  question  whether  some  of  the  hammer  blow  is  not 
due  to  the 'starting  and  changing  speeds.  If  we  have  a  semi-trailer  with  a 
load  of  ten  or  twelve  tons  on  it,  and  ha\e  to  start  on  a  hill,  with  the  or- 
dinary type  of  transmission,  there  must  be  a  considerable  blow  on  the 
bearings,  I  imagine,  when  the  clutch  is  dropped  in  and  the  load  is  jerked 
into  motion. 


ENTZ    SYSTEM 

David  Beecroft: — We  have  heard  from  two  truck  concerns  who  have 
difficulty  with  mechanical  transmissions  operating  in  the  South.  Some 
of  these  trucks  are  operating  on  plantations  in   Louisiana;  others  have 
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been  in  construction  work  on  the  Mississippi.  The  difficulty  they  have  had 
is  that  when  they  get  into  first  speed,  it  is  impossible  in  many  cases  to  give 
the  truck  enough  momentum  to  carry  it  forward  when  changing,  so  that 
it  is  equivalent  to  starting  on  second  speed.  There  is  not  sufficient  flexi- 
bility and  quickness  in  the  mechanical  shifting.  They  are  locking  to  the 
electrical  transmission  to  overcome  that  difficulty. 

I  have  had  a  little  practical  experience  driving  a  car  with  electrical 
transmission.  I  refer  to  a  car  equipped  with  the  Entz  system,  with  which 
you  are  familiar.  It  is  a  motor-generator  combination  without  a  battery, 
the  only  battery  carried  being  one  normal  starting  battery.  I  tried  that 
car  on  various  hills  and  in  other  places,  and  could  not  note  any  diflference 
in  its  performance  as  to  ability  to  climb  hills  and  start  on  the  middle  of 
hills  and  accelerate,  from  I  ha\e  noticed  on  other  cars  with  the  same 
motor  fitted  with  mechanical  gearset. 

So  far  as  the  gasoline  consumption  of  the  car  is  concerned,  I  can 
only  take  it  from  those  who  have  driven  it  several  hundred  miles  through 
the  State  of  Michigan  and  part  of  Ohio,  that  they  have  been  able  to  get 
the  same  number  of  miles  per  gallon  of  fuel  with  the  electric  system  as 
with  the  mechanical  system  in  the  same  sort  of  car  and  using  the  same 
motor. 

C.  M.  Manly: — I  would  like  to  ask  if  Mr.  Beecroft  can  give  us 
any  data  on  the  torque  at  low  speeds  as  compared  with  that  at  high 
speeds.  In  the  drawings  of  the  machine  at  the  time  of  the  last  auto- 
mobile show  a  gearbox  was  shown.  I  do  not  know  why  the  gearbox 
was  put  in  unless  to  multiply  the  torque  at  the  lower  speeds. 

David  Beecroft: — As  far  as  I  know,  the  gearbox  is  used  for  revers- 
ing only.  When  you  are  driving,  running  the  gasoline  motor  at  approx- 
imately 1,000  r.  p.  m.,  you  are  on  direct.  The  system  is  running  at  about 
960.  In  other  words,  when  you  run  direct  there  is  a  loss  of  40  r.  p.  m. 
in  every  thousand.  Above  the  first  and  second  speeds  current  from  the 
clutch  generator  is  consumed  by  the  electric  motor,  which  is  really  on 
the  propeller-shaft.     I  do  not  know  what  the  torque  ratio  is. 

A.  C.  Woodbury: — I  think  that  in  the  Entz  system  theoretically  you 
can  get  three  times  the  torque;  not  practically,  because  of  the  loss  in 
transformation.  The  generator  member  runs  at  a  speed  which  is  prac- 
tically the  difference  between  the  engine  speed  and  the  propeller-shaft 
speed.  If  the  reduction  is  3  to  i  that  would  be  two-thirds  the  engine 
speed.  The  windings  in  the  motor  are  such  that  it  can  double  the  torque. 
You  get  the  torque  of  the  engine  directly  in  the  shaft  acting  as  a 
clutch,  and  then  twice  that  torque  added  by  the  electric  motor." 

A  Member: — Running  at  high  speed  current  is  not  generated  in  the 
generator  as  such,  the  generator  acting  as  an  electric  clutch.  The  fact 
that  most  of  the  running  of  gasoline  machines  is  on  the  high  gear,  would 
account  for  the  gasoline  efficiency  being  high. 

R.   McA.    Lloyd:— These  criticisms  do   not  apply  to  all  systems  of 
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electric  transmission  as  some  of  them  include  direct  drive  most  of  the 
time  and  the  electric  apparatus  is  merely  an  aid  to  the  control.  Some  of 
these  systems  opjerate  very  well,  but  I  think  they  are  more  complicated  and 
expensi\e  than  the  common  mechanical  transmission  system.  The  electric 
transmission  when  considered  simply  as  a  method  of  control  does  not 
seem  to  me  to  possess  very  great  advantages. 

PIONEER  SYSTEMS 

L.  G.  NiLSON : — My  experience  dates  back  about  sixteen  or  seventeen 
years.  In  the  pioneer  days  we  experienced,  of  course,  a  great  many 
troubles  which  are  easily  overcome  to-day.  At  the  same  time  I  think  we 
did  not  begin  to  have  as  many  troubles  as  the  straight  gasoline  people 
of  the  same  period.  There  is  something  about  the  gas-electric  system 
which  makes  it  very  flexible  and  easily  controlled.  And  although  the 
efficiency,  counting  the  combined  efficiency  of  the  generator  and  the 
motor,  is  comparatively  low,  it  is  to  a  certain  extent  compensated  for 
by  the  better  performance  of  the  engine.  We  all  know  the  weakness  of 
the  gas  engine;  unless  it  is  allowed  to  run  at  a  reasonably  high  speed  we 
get  poor  efficiency.  With  the  gas-electric  transmission  it  is  perfectly 
feasible  to  run  the  engine  at  practically  any  speed  you  like.  My  opinion  is 
that  the  success  of  the  gas-electric  transmission  as  applied  to  vehicles 
depends  largely  upon  the  proper  proportion  or  proper  selection  of  the 
different  parts  that  constitute  the  system;  whether  you  use  the  storage 
battery  or  not,  it  is  quite  important  that  the  engine,  generator  and  motor 
or  motors  should  be  not  only  proportioned  to  each  other,  but  that  the 
proportions  be  right  for  the  work  to  be  done. 

One  mistake  often  made  in  electric  drives  is  trying  to  run  the  vehicle 
too  fast.  What  I  mean  is  this :  an  electric  motor  runs  most  economically 
at  a  certain  speed,  and  should  not  be  treated  like  a  mechanical  apparatus 
having  an  unlimited  amount  of  power  back  of  it.  Some  people  think 
that  in  order  to  get  more  speed  the  vehicle  should  be  geared  higher,  but 
in  case  of  the  electric  it  very  often  works  the  other  way.  By  putting  in  a 
greater  reduction  and  allowing  the  motor  to  run  faster,  we  (under  certain 
conditions)  get  a  greater  speed  out  of  the  car  on  account  of  the  higher 
motor  efficiency. 

CLASSIFICATION    NECESSARY 

So  many  different  schemes  have  been  proposed  and  tried  that  I  think 
we  should  have  some  sort  of  a  grouping  or  classification  of  the  different 
systems  in  order  to  study  them  intelligently.  They  all  have  some  virtues 
and  all  some  faults.  But  I  believe  that  we  will  hear  more  about  the 
electric  transmission  in  the  future.  It  is  possible  that  if  we  classify 
and  properly  study  each  system,  any  designer  can  pick  out  certain  fea- 
tures for  new  combinations  and  get  good  results. 

As  for  the  battery,  the  great  trouble  in  the  early  days  especially  used 
to  be  that  the  owner  did  not  realize  the  importance  of  proper  care;  the 
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driver  would  not  take  enough  interest  in  the  car  to  learn  to  handle  it 
properly.  For  instance,  if  an  ignition  wire  fell  off  or  the  gasoline  gave 
out,  or  for  any  other  reason  the  engine  failed,  instead  of  thinking  over 
what  to  do  or  trying  to  fix  matters  up,  he  would  just  go  ahead  and  pull 
on  the  battery  until  it  was  dead,  and  then  finally  call  for  help.  In  the 
meantime  the  battery  would  probably  have  recuperated  enough  that  when 
the  right  man  came  the  engine  could  be  started. 

One  thing  I  will  say :  that  of  all  the  Fisher  cars  built  there  was  never 
one  hauled  home;  they  always  came  home  under  their  own  power,  al- 
though sometimes  on  one  motor. 

Chairman  Anglada: — Will  you  describe  the  Fisher  system? 

L.  G.  NiLSON : — The  Fisher  system  consisted  of  a  gasoline  engine  to 
which  was  rigidly  connected  a  shunt-wound  generator.  The  main  leads 
ran  to  a  controller  of  the  series-parallel  type.  Two  motors  were  always 
used,  one  geared  up  for  each  rear  wheel.  A  storage  battery  was  placed 
across  (floating  on)  the  line.  There  were,  of  course,  proper  switches 
and  instruments  for  starting  the  engine  by  converting  the  generator  into 
a  motor  temporarily.  We  also  had  automatic  control  to  keep  the  bat- 
teries from  overcharging.  That  is  a  short  description  without  going  into 
the  technical  details. 

From  my  experience  I  do  not  hesitate  to  say  that  the  gasoline-electric 
transmission  has  its  proper  place  in  heavy  units.  I  believe  there  is  very- 
little  excuse  for  it  in  units  of  less  than  three-ton  capacity,  except  pos- 
sibly with  some  of  the  systems  which  are  more  or  less  mechanical,  like  the 
Entz  or  that  of  Pieper,  of  Liege,  Belgium,  which  was  really  first  brought 
out  in  this  country  by  Charles  Munson,  of  Indiana,  in  about  1898. 

HEXTEE  TRUCK 

p.  K.  Hexteb: — I  will  give  you  from  my  experience  what  I  have 
found  out  about  the  gasoline-electric  and  my  ideas  upon  the  particular 
points  some  of  the  gentlemen  here  have  taken  exception  to.  One  of  the 
greatest  difHculties  I  found  in  the  mechanically-driven  car  was  the  cost  of 
upkeep,  due  to  the  inexperience  of  the  man  we  had  to  drive  it.  This  was 
in  the  taxicab  business.  I  started  to  look  for  something  that  would  elim- 
inate the  human  element  more  or  less.  I  investigated  the  Fifth  Avenue 
gasoline-electric  buses.  I  found  the  company  had  fifteen  buses,  seven 
years  old,  running.  They  are  still  running  every  day  in  the  week.  The 
trouble  they  had  was  due  entirely  to  the  way  the  buses  were  driven,  not  to 
electrical  troubles.  The  same  identical  electric  equipment  is  in  there  to- 
day that  was  in  the  buses  when  they  were  first  put  out.  The  trouble  was 
due  to  the  gas  engines,  springs  and  steering  gears  employed,  some  of 
which  have  been  replaced  entirely  by  new  units. 

Gaa-electrics  have  been  in  use  for  five  years  as  five-ton  trucks  for  the 
United  States  Express  Company  in  Chicago.  They  have  been  most  suc- 
cessful. 
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Relative  to  the  upkeep  of  the  gas-electric,  as  far  as  gasoline  con- 
sumption goes  I  will  concede  that  if  you  take  a  straight  mechanically- 
driven  car  and  a  gas-electric  car  and  put  them  on  a  level  road,  where 
the  former  can  run  on  direct  drive  and  conditions  are  ideal,  you  will  find 
an  economy  of  gas  consumption  in  favor  of  the  mechanical  drive.  But 
this  does  not  hold  good  in  practice.  In  tests  we  have  made  using  the  same 
identical  motor  that  the  mechanically-driven  has  used,  we  ha\e  shown  a 
better  gas  consumption  than  the  mechanical  drive  has  shown.  The  main 
saving,  however,  with  the  gas-electric  is  in  the  upkeep  of  the  transmis- 
sion. Taking  the  ordinary  mechanically-driven  car  and  figuring  out  the 
item  grease  alone,  I  know  that  in  the  case  of  a  car  I  used  to  sell  and 
handle  instructions  were  given  to  the  customers  to  fill  the  transmission 
case  every  month  with  grease.  It  used  to  take  thirty  pounds  of  grease  to 
fill  it.  When  you  follow  that  up  with  the  other  items  of  expense  and 
compare  them  with  the  case  of  the  electric  transmission  that  does  not 
have  to  be  filled  more  than  once  a  year,  there  is  a  saving  more  than 
offsetting  any  disadvantages  in  gasoline  consumption. 

Design  of  the  gas-electric  and  certain  things  installed  have  brought 
down  the  gasoline  consumption  considerably.  We  made  a  thirteen-day 
run  in  this  city,  eighty-four  miles  a  day,  with  an  average  load  of  four 
tons,  the  truck  making  eight  scheduled  stops  to  the  mile.  During  the  time 
we  had  some  of  the  severest  weather.  We  never  had  to  stop  for  any 
mechanical  or  electrical  trouble.  I  have  some  figures  here  which  are  au- 
thentic : 


Cost 

per 

bus  per  mile  for 

City 

Type  of   bus 

operation 

and   maintenance 

New  York 

Gasoline 

41.298 

Paris 

Gasoline 

21.66 

London 

Gasoline 

17. 

London 

Steam 

16.6 

London 

Gas-electric 

14^4 

The  London  General  Omnibus  Company  are  operating  a  number  of 
Tillings-Stevens  gas-electric  buses;  I  believe  the  number  is  about  260. 
The  Tillings-Stevens  people  guarantee  a  tire  mileage  on  their  buses  of 
14,000.    It  is  impossible  to  start  the  bus  off  with  a  jerk. 

The  main  feature  in  favor  of  the  gas  electric  from  a  practical  stand- 
point in  ease  of  operation.  The  truck  can  be  handled  and  moved  at  the 
rate  of  one-sixteenth  of  a  mile  an  hour,  without  any  jerk  whatever.  A 
speed  of  ten  miles  per  hour  can  be  obtained  within  ten  seconds.  We  have 
another  factor  of  safety,  that  of  hill  climbing,  or  rather  going  downhill. 
With  an  ordinary  truck  going  downhill  it  is  necessary  to  apply  the  brakes : 
on  a  steep  hill,  such  as  that  at  Englewood  or  Fort  George,  it  is  necessary  to 
apply  both  the  service  and  emergency  brakes.  In  this  type  of  construction 
we  can  take  the  truck  down  a  hill  without  any  brake  on  at  all.    In  fact  a 
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man  can  get  off  the  truck  and  practically  lead  the  car  down  the  hill,  by 
just  putting  a  hand  on  the  steering  gear  and  guiding  it. 

R.  McA.  Lloyd  :~We  refer  to  the  fact  that  the  Fifth  Avenue  buses 
were  badly  designed,  that  that  was  the  cause  of  the  bad  results.  The  Fifth 
Avenue  stage  company  knew  all  about  that;  in  seven  years  they  have  had 
time  to  find  out  what  the  matter  was.  If,  in  spite  of  the  bad  chassis  de- 
sign, they  had  satisfied  themselves  that  the  gasoline-electric  transmission  is 
all  right,  they  probably  would  be  going  further  with  it.  They  had  one 
that  was  not  a  bad  design,  a  DeDion  bus  in  which  they  substituted  a 
single  electric  motor  for  the  transmission  and  added  a  generator  to  the 
engine ;  that  bus  was  a  fair  illustration  of  what  could  be  done.  I  think  the 
whole  trouble  was  that  the  bus  did  not  have  the  animation  the  mechan- 
ically-driven buses  had.  Neither  the  men  who  drove  the  buses  nor  the 
people  who  rode  in  them  liked  them.  I  think  they  will  never  get  any  more 
of  that  type  than  they  have  at  the  present  time. 

GOVERNORS 

A.  J.  Slade: — Now  that  we  have  heard  all  the  good  things  that  Mr. 
Hexter  has  told  us  about  his  gasoline-electric  transmission,  may  I  suggest 
one  or  two  improvements  that  some  of  the  gas-electric  people  might  make  ? 
First  of  all,  we  realize  that  the  commercial  vehicle  has  to  be  simplified  in 
every  way  possible.  On  some  trucks  that  are  built  we  have  eliminated  the 
commutator;  that  is  one  thing.  On  other  trucks  we  have  eliminated  the 
spark  advance  and  retard;  that  is  another  thing.  We  still  have  the  gov- 
ernors; any  truck  motor  that  has  to  stand  up  in  service  year  in  and  year 
out  must  have  a  speed  governor  to  restrain  it  from  racing.  Now  this 
General  Electric  system  of  gas-electric  transmission,  so  far  as  I  know, 
has  no  provision  to  prevent  the  motor  being  raced.  Possibly  there  might 
be  some  way  of  working  that  out  in  an  electrical  fashion  in  connection 
with  the  generator,  so  as  to  prevent  the  gas  engine  running  at  an  excessive- 
ly high  rate  of  speed,  or  at  any  rate  to  prevent  running  economically  at  a 
high  rate  of  speed;  in  other  words,  making  it  disadvantageous  for  the 
driver  to  race  the  engine.  This  is  a  very  important  point,  not  only  when 
the  engine  is  pulling  but  also  when  going  downhill  or  coasting  or  running 
light,  and  is  an  improvement  that  I  think  ought  to  be  incorporated. 
Whether  it  can  be  remains  for  electric  transmission  designers  to  de- 
termine. 

P.  K.  Hexter: — We  are  driving  our  engine  without  a  governor.  The 
speed  of  the  engine  is  1,100;  it  will  not  go  beyond  that. 

Alling  Parkhurst  : — It  is  purely  a  case  of  running  the  engine  up  to  a 
certain  point  at  which  it  will  stall.  The  electrical  apparatus  is  designed  for 
normal  running  torque  and  speed  at  the  normal  speed  of  the  gas  motor.  I  f 
you  try  to  race  the  engine  with  the  gasoline-electric  the  torque  will  go  up 
so  much  and  either  stall  the  gas  motor  or  draw  it  down  automatically. 
Racing,  it  strikes  me,  happens  more  with  an  engine  having  a  clutch  con- 
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nected  with  it.  I  think  you  cannot  race  an  engine  with  the  gasoline- 
electric  system,  unless  you  put  the  controller  in  neutral. 

Chairman  Anglaoa: — Can  you  do  it  on  a  down-grade? 

Alling  Parkhurst: — Yes.  If  you  race  it,  you  would,  of  course,  go  at 
a  terrific  rate  of  speed  at  the  same  time. 

H.  E.  Dey: — In  the  Fisher  system  that  is  easily  overcome  by  holding 
the  generator  down  from  going  beyond  a  certain  speed,  I  think. 

BATTERY  OVERCHARGING 

Chairman  Anglada  : — Would  you  not  be  apt  to  overcharge  the  battery 
or  charge  it  at  too  high  a  rate? 

H.  E.  Dey  :— Xo,  because  the  engine  would  not  have  the  torque  to  pro- 
duce more  than  so  many  amperes.  As  soon  as  you  get  up  to  a  certain 
number  of  amperes,  the  generator  would  keep  the  engine  from  going  any 
higher. 

L.  G.  NiLSON : — In  reference  to  what  Mr.  Dey  says,  I  know  it  is  abso- 
lutely necessary  to  have  some  means  of  keeping  the  battery  from  over- 
charging; one  cannot  afford  to  put  in  a  battery  large  enough  to  take  the 
full  output  of  the  generator,  but  that  does  not  complicate  matters  much; 
the  matter  can  be  covered  by  some  sort  of  differential  winding,  or  mechan- 
ically. Also  a  Regulator  can  be  made,  working  on  the  Watt  principle,  gov- 
erned by  battery  voltage  and  the  amperes  taken  by  the  motors.  I  think 
we  will  probably  see  more  of  this  in  the  future.  The  present  tendency 
of  using  electric  starters  invites  the  inventor  back  to  the  electric  trans- 
mission. 

C.  M.  Manly  : — Is  the  Hexter  system  the  same  as  the  General  Electric 
system  ? 

P.  K.  Hexter: — The  system  is  the  same  one  that  Mr.  Parkhurst  de- 
scribes. 

C.  M.  Manly  :~-There  is  no  battery  on  the  line? 

P.  K.  Hexter:— No. 

efficiency 

C.  M.  Manly: — With  the  modern  gas  engine  we  get  a  pretty  flat 
torque  curve,  say  from  800  to  1,200  revolutions.  As  I  understand  it,  with 
this  electric  transmission,  so  long  as  no  variation  in  speed  is  made  through 
electric  control,  the  torque  is  going  to  drop  as  the  speed  of  the  car  drops, 
because  the  speed  of  the  car  is  lowered  by  dropping  the  speed  of  the 
engine.  That  is,  they  drop  the  voltage  of  the  generator  and  therefore 
do  not  get  as  many  amperes  through  the  electric  motor,  and  consequent- 
ly are  not  getting  as  high  torque  at  low  speeds,  say  at  800,  as  at  1,200; 
whereas  with  direct  mechanical  connection  between  the  engine  and  the 
rear  wheels  they  would  be  getting  the  same  torque,  practically,  at  800  as 
at  1,200;  and  the  horsepower  would  go  up  correspondingly  with  the  speed 
due  to  the  fact  that  the  torque  remains  constant  as  the  speed  goes  up.  It 
seems  to  me  that  with  the  electric  transmission,  unless  they  get  sontething 
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corresponding  to  the  mechanical  connection  to  transmit  that  uniform 
torque  they  are  losing  one  of  the  valuable  features  which  has  been  hicor- 
porated  in  the  later  improved  gas  engines,  that  is,  the  flat  torque  curves. 

Chaiauan  Anglada: — What  have  you  to  say  in  reply  to  that,  Mr. 
Parkhurst? 

Alling  Parkhurst: — Our  automobile  motors  are  desigticd  wHh  an 
extremely  flat  torque  curve.  Taking  the  normal  load,  and  thtti  about  two 
and  a  half  times  the  normal  load  on  the  motor,  the  torque  increase  is 
about  four  and  a  half  to  one.  In  Mr.  Hexter's  truck  the  gas  motor  has  a 
normal  speed  of  about  900.  If  you  start  the  engine  it  turns  over  some- 
where between  150  and  200.  The  voltage  is  very  low — about  two  volts 
show  across  the  terminals  of  the  generator.  As  you  bring  it  up  to  a 
speed  of  900  you  get  absolutely  a  continuous  torque.  The  voltage  in- 
creases and  the  amperage  decreases. 

C.  M.  Manly: — Suppose  you  get  2,000  inch-pounds  at  800  revolutions 
on  the  torque  curve;  and  also  2,000  inch  pounds  at  1,200.  Now  obviously 
unless  you  change  the  electric  connection  in  some  way,  you  are  either 
not  going  to  use  all  of  those  2,000  inch-pounds  at  800  or  it  is  going  to 
take  more  than  2,000  inch-pounds  to  drive  that  generator  at  1,200,  because 
the  voltage  is  going  up,  the  electric  motors  are  therefore  going  to  receive 
more  current,  and  it  is  going  to  take  more  power  to  produce  the  highfcr 
voltage  and  larger  current  at  the  electric  motors. 

Chairman  Anglada  :--Would  not  the  speed  of  the  electric  motor  in- 
crease practically  in  phase  with  the  gasoline  motor? 

Alunc  Parkhurst: — ^Yes,  just  about  in  accordance  with  the  speed 
of  the  gasoline  motor. 

C.  M.  Manly: — ^I  am  assuming  no  electric  control.  They  say  they  do 
not  change  the  electric  control;  they  vary  the  car  speed  just  by  varying 
the  speed  of  the  engine.  I  can  see  how  you  do  it  just  as  soon  as  you 
change  the  fields.  I  am  asking  how  it  is  done  as  long  as  the  fields  are 
left  alone. 

We  have  an  engine  that  is  producing  2,000  inch-pounds  torque  at 
800  r.p.m.,  and  it  is  not  going  to  produce  over  2,000  at  1,200.  It  will  pro- 
duce more  horse-power,  but  not  more  torque.  What  I  want  to  know  is 
how  to  get  the  engine  up  to  1,200  r.p.m.,  since  it  can  give  no  greater  torque 
to  furnish  the  greater  amperage  which  the  motors  would  take  at  the 
higher  voltage  which  the  higher  speed  of  the  engine  would  cause  the 
generator  to  give.  Or  assuming  that  you  can  get  up  to  1,200  r.p.m.,  then 
it  seems  perfectly  obvious  that  we  were  not  able  to  use  all  the  torque 
at  800  r.p.m.  It  seems  to  me  that  unless  they  vary  their  generator  field,  the 
system  of  driving  does  not  enable  them  to  always  develop  the  full  engine 
horsepower  at  whatever  car  speed  it  may  be  required.  It  seems  to  me  it 
is  a  great  loss  of  the  possibilities  of  the  electric  system  to  attempt  to  use 
it  without  utilizing  the  valuable  features  of  the  variable  field  strength  of 
the  generator.  I  can  see  great  possibilities  in  the  gas-electric  and  think 
it  has  some  very  valuable  features. 

Alling  Parkhurst:— The  gas  engine  we  are  talking  about  is  an  engine 
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of  about  4^-inch  bore  and  4j4-inch  stroke,  with  a  normal  speed  of  900 
r.p.m.  The  maximum  torque  is  at  a  speed  of  about  600  r.p.m.  Of  course, 
as  you  increase  the  speed  you  increase  the  voltage,  as  you  increase  the 
voltage  you  increase  the  amperes,  up  to  the  engine  output,  and  if  you 
increase  the  amperes  you  get  greater  ampere  turns.  You  therefore  in- 
crease the  torque. 

Chairman  Anglada: — Is  the  voltage  of  the  generator  proportional  to 
its  speed? 

Alling  Parkhurst: — The  motor  is  compounded.  If  the  speed  in- 
creases one  hundred  per  cent.,  the  voltage  increases  about  one  hundred  per 
cent.  The  generator  is  laid  out  to  maintain  as  nearly  as  possible  a  con- 
stant voltage  for  constant  speeds.  In  other  words,  the  voltage  curve  is 
very  flat 

C  M.  Manly: — What  happens  to  the  engine  at  variable  speeds?  Does 
the  voltage  go  up? 

Alling  Parkhurst: — Yes,  but  not  in  exactly  the  same  proportion. 

C.  M.  Manly  : — Does  it  go  up  as  fast  as  the  speed  goes  up  or  a  quarter 
as  fast? 

Alling  Parkhurst  :— No,  very  close  to  constant,  but  it  varies  a  little. 

C.  M.  Manly: — The  thing  we  usually  desire  in  a  car  is  to  increase 
torque  as  we  lose  speed  on  the  car.  I  understand  that  when  the  series 
motor  slows  down  its  torque  goes  up  if  there  is  a  current  supply  amply 
large  on  which  it  can  draw;  that  is  thoroughly  clear.  The  point  I  am 
trying  to  make  is  that  this  generator,  with  uncontrolled  field  strength, 
when  it  is  driven  by  the  engine  at  600  r.p.m.,  generates  a  certain  voltage. 
Now  when  it  is  driven  at  900  I  assume  that  it  generates  a  higher  voltage. 
If  I  am  wrong  in  that,  I  am  wrong  in  the  whole  thing.  If  the  voltage  does 
not  go  up  with  the  speed,  everything  is  clear.  It  was  a  new  idea  to  me 
when  I  heard  it  said  to-night  that  they  are  driving  with  practically  no 
variation  of  any  electric  control  between  a  wide  range  of  car  speeds, 
and  it  immediately  brought  the  idea  to  my  mind  that  they  must  be  oper- 
ating very  inefficiently  at  the  lower  engine  speeds,  because  naturally  if  I 
had  an  engine  running  slowly  and  I  wanted  to  get  the  full  power  out 
of  it,  I  would  increase  the  field  strength  of  the  generator  so  as  to  build 
up  the  amperes;  whereas,  if  I  were  going  to  run  at  a  higher  speed  I 
would  decrease  the  field  strength,  because  I  would  not  need  that  much 
field  strength  in  order  to  use  the  full  capacity  of  the  engine  in  driving  the 
electric  generator.  When  you  have  to  lose  speed  in  a  car  you  usually  want 
to  increase  the  torque,  unless  you  are  going  on  easier  roads;  and  the 
question  was  as  to  the  way  to  get  that  increased  amperage  out  of  the 
generator,  so  as  to  furnish  increased  torque  in  the  motor.  It  has  to  be 
got  out  of  the  generator. 

Chairman  Anglada: — I  think  the  way  to  answer  these  questions  is  to 
have  some  one  familiar  with  the  designs,  prepare  a  paper  and  give  us 
the  actual  characteristics  of  the  generator  and  motors. 
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MEMBERS 
Austin,  J.  Ray,  710  Clinton  St.,  South  Bend,  Ind. 
Ball,  Charles  O.,  Roland  Gas-Electric  Vehicle  Corp.,  Ave.  B  and  20th  Si., 

New  York  City. 
Bevin,  Sydney,  11  Ash  St.,  Flushing,  N.  Y. 
Broege,  R.  J.,  The  Buda  Co.,  Harvey,  III. 
Brown,  Ralph  H.,  American  Voiturette  Co.,  Detroit,  Mich. 
Coble,  E.  W.,  Auburn  Automobile  Co.,  Auburn,  Ind. 
Edge,  Howard  H.,  Locomobile  Co.  of  America,  Bridgeport,  Conn. 
Ewing,  Edgar  A.,  2259  Oakdale  Ave.,  Chicago,  111. 
Jacobson,  Charles  H.,  1701  N.  Main  St.,  Los  Angeles,  Cal. 
Karminski,  Maxim,  Progress  Steel  Co.,  150  Nassau  St.,  New  York  City. 
Pierce,  H.  Shipper,  Link  Belt  Co.,  Nicetown,  Philadelphia,  Pa. 
Place.  F.  E.,  The  Buda  Co.,  Harvey,  111. 

Ross,  Edward  Jackson,  Jr.,  Edison  Storage  Battery  Co.,  Orange,   N.  J. 
Shannon.  John  T.,  2946  Brighton  Ave.,  Los  Angeles,  Cal. 
Wesley,  George  W.,  General  Vehicle  Co.,  Long  Island  City,  N.  Y. 

ASSOCIATES 
Almquist,  Amandus  W.,  30  Edisonia  Terrace,  West  Orange,  N'.  J. 
Beuret,  Emil  Jules,  345  Paulison  Ave.,  Passaic,  X.  J. 
Caswell,  Fordyce  B.,  603  West  138th  St.,  New  York  City, 
Cornell,  Fred  A.,  391  West  First  St.,  Dayton,  O. 
Dampman,  Frank  M.,  71  Murray  St.,  New  York  City. 
Donahue,  James  F.,  1840  Continental  &  Commercial  Bank  Bldg.,  Chicaj^fv 
Duncan,  William  W.,  Hood  Rubber  Co.,  Watertown,  Mass. 
Falvey.  Mark  B.,  1430  Michigan  Ave.,  Chicago,  111. 
Gannon,  Laurence  J.,  Raleigh  Motor  Car  &  Machine  Co.,  Raleigh,  K.  C. 
HofFstaedter,  Hugo,  246  West  59th  St.,  New  York  City. 
Jacobs,  Volney  J.,  621  Fort  St.,  West,  Detroit,  Mich. 
Jones,  Lloyd  P.,  429  Ford  Bldg.,  Detroit,  Mich. 
Levett,  Walker  M.,  464  Tenth  Ave.,  New  York  City. 
Marke,  Paul  M.,  1191  Bedford  Ave.,  Brooklyn,  N.  Y. 
Xaughton,  John  C,  164  East  79th  St.,  New  York  City. 
Rosenfeld,  Maurice  S.,  1829  Holland  Ave.,  New  York  City. 
Rosenfield,  Julius,  874  Manida  St.,  New  York  City. 
Stephens,  Roderick,  220  East  138th  St.,  New  York  City. 
Whalen,  C.  P.,  610  West  141st  St.,  New  York  City. 
Willis,  Frank  B..  Lozier  Motor  Co.,  Detroit,  Mich. 

JUNIORS 
Careins,  William  G.,  Haynes  Automobile  Co.,  Kokomo,  Ind. 
Frehse,  Albert  W.,  Thomas  B.  Jeffery  Co.,  Kenosha,  Wis. 
Hoopes,  Penrose  R.,  415  Wayne  Ave.,  Wayne,  Pa. 
Wagner,  Robert  R.,  825  14th  Ave.,  Detroit,  Mich. 
AFFILIATE  MEMBER 
Greenfield  Tap  &  Die  Corp.,  Greenfield,  Mass.    Representative,  Frank  () 
Wells.  President. 
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CORRECTED  ADDRESSES  OF  MEMBERS 

Arbogast,  E.  W.,  formerly  branch  manager,  Commercial  Car  Division, 
Studebaker  Corp.,  Chicago,  III.,  now  branch  manager  Cole 
Motor  Co.,  Oshkosh,  Wisconsin. 

Arnold,  E.  E.,  formerly  with  McCue  Co.,  Buffalo,  N.  Y.,  now  with 
Standard  Screw  Products  Co.,  Detroit,  Mich. 

Bowtell,  Roy  F.,  formerly  metallurgical  engineer,  Heppenstall  Forge 
&  Knife  Co.,  Pittsburgh,  Pa.,  now  connected  with  their  Bridge- 
port, Conn.,  plant. 

Dow,  Clarence  W.,  formerly  assistant  engineer,  Gray  &  Davis,  Bos- 
ton, Mass.,  now  with  Detroit  Electric  Appliance  Co.,  Detroit, 
Mich. 

Fried,  Ernest  R.,  formerly  with  General  Motors  Co.,  Detroit,  Mich., 
now  engineer,  Ferro  Machine  &  Foundry  Co.,  Cleveland,  Ohio. 

Goodspeed,  L.  F.,  formerly  chief  engineer  and  factory  manager  for 
A.  C.  Barley,  Streator,  111.,  now  chief  engineer  Moon  Motor 
Car  Co.,  St.  Louis,  Mo. 

Greenleaf,  Kenneth,  formerly  general  sales  manager,  Parker  Trans- 
mission Co.,  Fulton,  N.  Y.,  now  with  Gray  &  Davis,  Indian- 
apolis, Ind. 

Hill,  John  Wm.,  formerly  Western  sales  engineer.  Bantam  Anti-Fric- 
tion^Co.,  Bantam,  Conn.,  now  with  Hyatt  Roller  Bearing  Co., 
Chicago,  111. 

Johnson,  Royal  K.,  formerly  with  Bowling  Green  Motor  Co.,  Bowling 
Green,  O.,  now  with  Perfection  Spring  Co.,  Cleveland,  O. 

Longwell,  Henry  E.,  formerly  consulting  engineer,  Wcstinghouse 
Machine  Co.,  Pittsburgh,  Pa.,  now  general  manager.  Westing- 
house  Air  Spring  Co.,  New  Haven,  Conn. 

Loomis,  Gilbert  J.,  formerly  president,  Dayton  Equipment  Co.,  Day- 
ton, O.,  now  with  Indestructible  Tire  Corp.,  253  Broadway, 
New  York  Gty. 

Muskovics,  Geo.  L.,  service  man  for  M.  P.  Gould  Co.,  120  West  32nd 
St.,  New  York  City. 

Newsom,  H.  H.,  formerly  with  McCord  &  Co.,  Detroit,  Mich.,  now 
vice-president  and  general  manager,  American  Voiturette  Co., 
Detroit,  Mich. 

Phillips,  F.  F.,  formerly  with  United  States  Rubber  Co.,  New  York 
City,  now  with  Gibney  Tire  &  Rubber  Co.,  New  York  City. 

Reid,  William  A.,  is  now  division  superintendent,  Thos.  B.  Jeffery 
Co.,  Kenosha,  Wis. 

Roberts,  Montague  H.,  is  now  consulting  engineer  for  Mead  Johnson 
Co.,  Jersey  City,  N.  J. 

Turk,  T.  J.,  is  now  with  Interstate  Automobile  Co.,  Muncifc,  Ind. 

Walton,  Frank,  formerly  service  engineer,  Dayton  Engineering 
Laboratories  Co.,  Dayton,  O.,  now  with  Don  Lee  Co.,  Los 
Angeles,  Cal. 

Vaster,  M.  L.,  formerly  general  manager,  Hess  Spring  &  Axle  Co., 
Carthage,  O.,  now  secretary  and  general  manager,  Yuster  Axle 
Co.,  Cleveland,  O. 
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Th«  following  aitnouncftmenta  are  publlshad  for  tha  Informatloft  of  mem- 
bera  of  the  Society.  No  charge  whatever  Is  made  for  these  announcements. 
Members  who  wish  additional  Information  will  pleaae  address  the  ofHce  of 
the  Society; 

55.    Tool  draftsmen.    Men  experienced  on  motor  design. 

123.  Production  manager  or  production  superintendent.  Man  who  can 
reduce  costs  and  get  out  quantities. 

127.  Salesman  for  heavy  trucks  on  a  commission  basis.  Not  necessary 
to  give  entire  time. 

128  Wanted  to  correspond  with  a  steel  foundry  molding  expert,  who  is 
an  authority  on  the  positive  proper  layout  of  patterns  in 
flasks,  the  placement  of  heads,  gates  and  risers  to  insure  the 
maximum  percentage  of  good  castings.  Object,  temporary  en- 
gagement only  in  localizing  difficulties  and  causes  of  castings 
faulure. 

130.  Manager  for  foundry  making  automobile  engine  castings,  alu- 
minum brass  and  iron  departments.  Must  be  experienced  in 
this  line.  Full  information  as  to  past  experience  and  references 
should  be  furnished  with  first  letter.    Location  middCe  west. 

133.  Young  man,  bright  and  one  who  has  had  some  training;  also  prac- 
tical experience  in  motor  assembling. 

135-    Sales  manager,  salary  and  commission  to  be  agreed  upon. 

136.  New  metal-making  and  electrical  machinery  designer.  To  improve 
good  machines  and  tools  now  in  use.  Broad  and  practical 
knowledge  of  electricity,  electrical  machinery  and  power  plants, 
necessary.  Must  be  able  to  investigate  any  mechanical  propo- 
sition, and  secure  best  efforts  of  men.  College  graduate  pre- 
ferred. Knowledge  of  construction  of  motor-driven  vehicles 
desirable.  Employing  company  one  of  the  largest  in  its  field 
Located  in  one  of  largest  cities  of  Middle  West. 

137.  Magneto  designer  to  design  special  type  of  magneto;  preferably  in 

part  time  or  evening  work. 

138.  Production  Manager.    Must  be  able  to  handle  large  production  of 

small  cars.  Good  judge  of  men  and  handling  of  them.  Give  full 
particulars,  references,  and  state  experience  fully  or  no  attention 
given. 

139-  A  high-grade  man  to  sell  metal  working  machine  tools  in  the  middle 
west ;  preferably  a  man  with  a  technical  education  and  good  shop 
training  with  modern  equipment.  State  experience  and  give  refer- 
ences. 
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140.  Assistant  to  general  superintendent.  A  man  thoroughly  up  on 
modern  production  methods. 

[41.  Good  detail  draftsman  for  truck  work.  Must  be  quick  and  accurate. 
Give  details  of  training  and  experience.    Salary  $20  per  week. 

142,  Young  man  familiar  with  machine  design.     Experience  on  presses 

and  shears  preferred.    Salary  dependent  on  experience. 

143.  Assistant  electrical  engineer  wanted  by  an  established  manufacturer 

of  ignition  apparatus.  Not  necessary  to  be  an  ignition  expert,  but 
a  technology  graduate  who  has  taken  an  electrical  course,  pre- 
ferred. Work  to  be  mostly  research  and  invention.  State  salary 
and  givo  experience. 

145.  Factory  manager  or  general  superintendent  for  a  large  machine 
specialty  manufacturing  company.  Must  be  a  master  mechanic, 
mechanical  engineer,  with  wide  experience  in  manufacturing  a 
large  variety  of  small  machine  parts.  State  age  and  salary  ex- 
pected. 

[46.  General  Manager.  A  young  experienced  manufacturer  for  an  estab- 
lished Massachusetts  corporation  making  pressed  steel  parts  and 
employing  about  200  men. 

147.  Sales  manager,  experienced  on  commercial  work  and  in  position  to 

invest  $2,000.    Exceptional  opportunity. 

148.  First-class   foundry   superintendent,   familiar  with  producing  auto- 

mobile castings  in  gray  iron,  aluminum  and  brass,  in  quantities, 
with  the  least  possible  foundry  loss.  None  but  experienced  men 
need  apply. 

151.  Salesman  to  handle  special  steels  in  New  England.  Must  be  tech- 
nically trained  and  have  had  practical  experience  in  machining 
and  heat  treating  of  steels. 

155.  Good  man  to  take  charge  of  assembling  and  get  stuff  through  in  a 

large  business  in  cyclecars. 

156.  Experienced  draftsman. 

158.  Draftsmen,  with  experience  in  designing  small  motors  or  generators 
for  automobiles.  For  factory  manufacturing  small  interchange- 
able parts  for  electrical  apparatus.  Only  those  having  had  at 
least  three  to  four  years'  experience  need  apply.  Salary  $18 
to  $22. 

[59.  Designer  of  successful  special  machine  tools  for  multiple  coincident 
operations,  to  desis[n  various  machines  for  rapid  production  of 
small  vehicle  parts.     Should  have  factory  production  experience. 
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160.  Large  stable  manufacturing  company  wants  man,  for  sales  execu- 
tive position,  whose  record  warrants  immediate  assumption  of 
large  possibilities;  man  widely  experienced  in  modern  organiza- 
tion and  having  accurate  appreciation  of  advertising  value,  as 
well  as  broad  commercial  insight.  Experience  in  the  automobile 
industry  is  not  essential. 

161.  Manager  for  service,  parts  division  and  garage  of  large  corporation. 

Must  have  excellent  engineering  and  executive  ability,  besides 
broad  experience  in  this  particular  line  of  work. 

162.  Sales  manager  to  superintend  sale  of  automobile  accessories.    Must 

have  experience  in  handling  mechanical  devices,  and  personal 
acquaintance  with  the  trade. 

163.  Practical  automobile   engineer  who  has  had   experience   in   manu- 

facturing a  low-priced  automobile  and  is  familiar  with  costs,  etc.. 
and  able  to  equip  and  manage  the  factory. 

164-  Clever  young  draftsman  who  can  be  depended  upon  to  take  care 
of  finished  detail  work  on  bodies,  windshields,  tire  irons,  etc. 

165.  Engineer  with  executive  and  mechanical  engineering  ability  to  take 

complete  charge  of  truck  branch  of  million  dollar  concern. 
Technical  graduate  preferred.  Liberal  salary  to  right  man.  Ex- 
ceptional opportunity. 

166.  Salesmen.     Direct     representatives    calling    upon     automobile    and 

other  manufacturing  trade  with  a  mechanical  specialty.  Young 
men  with  technical  or  practical  shop  experience  preferred. 

167.  Salesman,  one  that  is  capable  of  managing  sales  department,  famil- 

iar with  the  automobile  trade  and  of  pleasing  personality. 

168.  Salesmen  for  electrically-driven  tire-pumps  for  private  garage  use, 

on  a  commission  basis. 

169.  A  high-grade  retail  salesman  of  moderate-priced  pleasure  cars  for 

New  York  City  proper. 

170.  Technical  graduate  with  practical  experience  in  testing  laboratory. 

Must  also  have  some  knowledge  of  electricity  and  practical 
experience  with  motor  car  work.     Salary  $150  per  month. 

171.  Checker;  must  have  experience  in  pleasure  car  or  commercial  truck 

work.    Give  salary  and  experience. 

172.  Tool  draftsman.    State  experience  and  salary  desired. 

173.  Assistant  engineer;  must  have  some  shop  and  at  least  two  years' 

motor  testing  and  operating  experience.  Moderate  salary,  which 
will  be  increased  as  circumstances  and  conditions  might  warrant. 

174.  Engineer  or  experienced  man  capable  of  designing  attachment  parts 

for  shock  absorber. 
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017.    Executive  engineer. 

025.  Consulting  engineer  can  render  intermittent  service  on  manutacturt 

or  marketing  of  commercial  cars. 

026.  Engineer  of  wide  experience,  designing  and  consulting. 

034.  Consulting  automobile  engineer. 

035.  Consulting  automobile  engineer ;  gasoline  or  electric  work. 

081.  Designing  engineer,  graduate  of  Massachusetts  Institute  of  Tech- 
nology, with  considerable  experimental,  factory  and  designing 
experience  on  pleasure  cars  and  trucks.    New  England  preferred. 

0180.  Competent  motor  car  engineer  with  five  years'  experience  in  both 
pleasure  and  commercial  car  work,  is  open  for  engagement  as 
chief,  assistant  chief,  designing  or  experimental  research  engineer. 
Has  been  connected  with  the  best  motor  companies  and  is  thor- 
oughly familiar  with  the  manufacturing  and  production  ends  of 
the  business.     Prefer  Detroit  or  vicinity. 

0183.  A  wellknown  consulting  engineer  in  London,  England,  having 
representation  in  America,  is  open  to  negotiate  manufacturing 
rights,  and  to  supply  all  the  latest  information  about  European 
practice. 

0196.  Graduate  mechanical  engineer.  Has  had  experience  as  designer, 
checker  and  chief  draftsman  for  past  five  years  with  two  of  the 
largest  companies  in  this  country,  making  pleasure  and  commer- 
cial vehicles.  Wishes  position  as  chief  draftsman  or  assistant 
engineer. 

0198.    Position  as  factory  manager  or  general  superintendent. 

0200.  Designing  engineer  and  purchasing  agent.    Technical  education  and 

eleven  years'  practical  experience  in  designing  and  purchasing, 
pleasure  cars,  and  trucks  from  750  pounds  to  3  tons.  Connected 
with  large  concerns  in  Detroit.  Have  several  up-to-date  designs 
completed  to  offer.    References  gladly  given. 

0201.  Engineer  capable  of  managing  works,  developing  carbureting  de- 

vices for  both  kerosene  and  gasoline,  and  testing  generally.   Can 
handle  men  and  get  results. 
0207.    Young  engineer  with  extensive  experience  in  designing,  testing  and 
research  work  on  motor  trucks.    Capable  of  holding  a  responsi- 
ble position. 

0209.  Designing  engineer  and   superintendent   having  had  seven   years' 

experience  on  pleasure  cars  and  trucks. 

0210.  Young  technical  graduate  with  experience  in  eKperimental  work 

and  drafting  desires  position  in  West. 
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0213.  Engineer,  experienced  in  truck  and  pleasure  car  design  and  shop 

practice,  expert  designer  of  special  equipment  for  interchange- 
able manufacture,  open  for  engagement  as  superintendent  or 
chief  engineer. 

0214.  Mechanical  engineer  at  present  in  charge  of  the  designing  and 

engineering  end  of  a  well-known  truck  manufacturing  concern 
desires  position  as  designer,  chief  draftsman  or  engineer.  Age 
thirty-four.    Eleven  years'  experience.     First-class  references. 

02T-7.  Member,  mechanical  engineer,  Massachusetts  Institute  of  Tech- 
nology, now  holding  position  as  engineer  and  factory  manager, 
desires  change  to  position  where  there  are  greater  opportunities. 
Fourteen  years'  experience  in  automobile  industry,  successfully 
holding  positions  as  designing  engineer  of  pleasure  cars  and 
trucks,  and  various  factory  positions  up  to  and  including  man- 
ager of  factory  employing  eighteen  hundred  men.  Have  served 
.present  employer  eleven  years.  Good  executive,  with  ability  to 
reduce  cost  of  design  and  manufacture. 

0218.  Foreign  manager — six  years  with  last  company.  Well-known  in 
automobile  trade,  American  as  well  as  foreign. 

02X0.  Would  like  to  secure  agency  for  approved  or  desirable  specialties, 
parts  or  material  for  introduction  to  manufacturers.  My  ex- 
perience and  acquaintance  are  such  as  to  assure  results. 

Q220.  Member  with  a  strong*  acquaintance  and  record  would  like  posi- 
tion as  sales  manager  or  salesman  for  first-class  line  of  parts, 
material  or  accessories  for  manufacturers  of  automobiles  or 
aUied  products.  Has  strong  personality  and  been  notably  suc- 
cessful with  lines  that  require  unusual  ability  to  introduce. 

0^3.  A  well  known  sales  engineer,  who  has  for  eight  years  successfully 
handled  a  prominent  imported  annular  ball  bearing,  contemplates 
going  into  business  for  himself.  Having  secured  the  American 
agency  for  a  well-known  imported  ball  bearing,  and  an  imported 
shock  absorber  of  considerable  merit,  desires  to  arrange  with 
some  one  who  will  furnish  capital  to  the  extent  of  $7,500  cash 
to  be  used  in  defraying  the  incidental  expenses  in  promoting 
sales  during  the  first  twelve  months.  Banking  connections  have 
been  arranged  for  financing  the  merchandise  accounts. 

022&  Shop  manager,  superintendent  or  purchasing  agent.  Young  man  of 
thorough  business  and  technical  training.  Experienced  in  gaso- 
line motor  design,  building  construction  and  petroleum  refinery 
work. 

Q22Q.  Automobile  designer,  at  present  assistant  chief  engineer  of  a  prom- 
inent concern  desires  to  make  a  change.  Twelve  years'  ex- 
perience in  automobile  design  and  construction. 
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0231.  Works  manager,  active  technical  man,  thirty-seven  years  of  age, 

designer  and  producer.  Fourteen  years'  experience  making  high- 
grade  interchangeable  parts,  special  machinery,  ordnance,  etc. 
Available  March  first. 

0232.  Designer  of   several   successful   trucks   desires   position   as   chief 

draftsman,  assistant  engineer  or  chief  engineer  with  a  progres- 
sive truck  company.  Technical  graduate.  Married.  Salary  mod- 
erate. 

0234.  Designing  engineer  connected  with  one  of  the  most  successful  De- 

troit automobile  concerns.  Twelve  years'  experience;  motor 
specialist;  good  executive.  Wishes  position  as  chief  engineer, 
assistant  chief  engineer  or  designing  engineer. 

0235.  Engineer  with  eight  years'  experience  designing  and  developing  au- 

tomobiles, commercial  and  cycle  motors,  desires  position  as  as- 
sistant engineer,  chief  draftsman  or  designer.  Vicinity  of  New 
York  City  preferred. 

0236.  Draftsman   wishes  position.     Five  years'   experience   on   gasoline 

motors,  gasoline  pleasure  cars  and  electric  pleasure  and  com- 
mercial vehicles. 

0237.  Position  desired  as  works  manager,  superintendent  or  chief  inspec- 

tor. Have  handled  men  for  twelve  years.  Experience  covers 
period  of  twenty-two  years,  both  large  and  small  machinery, 
including  printing  presses,  typewriters,  conveying  machinery  and 
ball,  roller  and  thrust  bearings.  Experience  in  organizing  and 
directing  inspection  departments.    At  present  employed. 

0238.  Graduate  electrical  engineer.    Nine  years  with  present  employer,  a 

well-known  pioneer  motor  truck  manufacturer,  holding  positions 
as  designing  and  production  engineer,  factory  manager,  and 
branch  manager  in  charge  of  sales  through  western  New  York 
and  Pennsylvania.     Able  executive. 

0239.  Sales  electrical  and  mechanical  engineer,  with  some  years  of  civil 

engineering.  Experience  in  both  Europe  and  this  country.  Fac- 
tory management  generally.  Strongest  possible  references  for 
executive  ability.  Strong  personality.  Available  March  ist. 
Canadian  ready  to  take  up  duties  in  any  part  of  world  for  strong 
organization. 

0240.  Position  as  designer  or  producer  by  a  practical  man.     Fourteen 

years'    experience   on   medium-priced    pleasure   cars.     Location, 

middle  west. 
0242.    Position    wanted    as    special    representative    in    the    Detroit    field 

among  automobile  manufacturers. 
0244.     Designing  or  efficiency  engineer  for  pleasure  or  heavy  truck  work. 

Will  not  consider  light  or  cyclecar  work.     Have  made  a  special 

study  for  the  past  three  years  of  cars  and  their  requirements  in 

California  and  western  territory. 
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0^45.  Executive  eogioeer  or  superintendent  with  nine  years'  experience 
in  the  design  and  production  of  gas  engines  and  automobiles. 
Technical  graduate. 

0246.  UoderstaB^kig  thoroughly  all  branches  of  the  automobile  business, 

am  witting  to  prove  my  ability.  Nine  years'  manufacturing  ex- 
perience. Was  geaeral  manager  of  one  company  for  seven  years. 

0247.  Technical  graduate  desires  position  as  assistant  engineer  or  serv- 

ice manager  with  automobile  concern.  At  present  holding  re- 
sponsible position  in  service  department.  Purely  personal  rea- 
sons for  change. 

0248.  Assistant   to  president,   general    manager   or   works   manager   of 

automobile  parts  plant.  Four  and  one  half  years  as  super- 
intendent of  large  ordnance  and  automobile  parts  plant,  em- 
ploying from  eight  to  twelve  hundred  hands.  Three  years  gen- 
eral manager  of  large  engineering  plant,  manager  steam  turbines 
and  all  types  of  condensing  equipment.  Open  for  engagement 
April  1st. 

0249.  General  manager  open  for  an  executive  position  of  responsibility 

in  manufacturing  lines,  which  will  afford  an  opportunity  for 
substantial  investment  later  if  mutually  agreeable.  Detroit  or 
vicinity  preferred. 

0250.  Young    mechanical    engineer,    Cornell    University    graduate,    with 

three  years'  experience,  embracing  experimental  laboratory  and 
testing,  designing  and  executive  positions. 

0251.  Engineer    with    exceptional    experience    in    small    high-efficiency 

motors,  both  fours  and  sixes.  Practical  manufacture  as  well  as 
technical. 

0252.  Young  man  with  seven  years*  experience  in  automobile  business  in 

both  factory  and  office  end,  would  like  to  secure  a  position  with  a 
concern  marketing  pleasure  cars,  in  cither  experimental  or  in- 
spection departments. 

0253.  Position  desired  as  production  engineer  or  mechanical  engineer  on 

manufacturing  equipment.  Connected  seven  years  with  most  suc- 
cessful automobile  concern  in  the  world.  Now  connected  with 
leading  automobile  company.  Experience  along  lines  of  manu- 
facturing cost  reducing.    Good  executive. 

0254.  Position  in  either  engineering  or  testing  work.     Considerable  ex- 

perience in  testing  work  and  design  of  testing  apparatus. 

0255.  Service  engineer,  c^buretion  especially.    Twelve  years'  experience 

in  motor  car  troubles.  Would  like  position  as  assistant  manager 
of  service  department,  taking  the  practical  detail  work. 

0256.  Well  and  favoralrfy  known  in  automobile  trade.     Last  five  years 

sales  manager  prominent  parts  manufacturer.  American  speak- 
ing French,  German  and  some  Spanish.  Prefer  connection  with 
good  automobile  company  as  export  manager  and  foreign  repre- 
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sentative  or  salesmanager  of  first-class  accessory  or  parts  manu- 
facturer. 

0257.  Member,  formerly  employed  in  design  and  layout  of  motor  trucks, 

technically  educated,  with  several  years*  experience  in  both  shop 
and  engineering  departments  of  pleasure  cars,  trucks  and  add- 
ing machines,  seeks  a  position  in  department  of  some  good  firm 
to  sell  trucks,  cars  or  parts.  Have  selling  ability  and  am  a  good 
correspondent  with  determination  and  experience  to  succeed 
in  any  work  undertaken.  Salary  to  be  based  on  selling  ability. 
Will  accept  temporary  work  in  engineering  lines  with  idea  of 
getting  into  selling  end  later. 

0258.  Engineer,   capable,   energetic,   ten   years'   experience   on   pleasure, 

commercial  car  and  electric  starter  work,  desires  position  as 
mechanical  engineer  or  chief  draftsman.  Would  like  to  connect 
with  small  live  company  in  which  later  a  financial  interest  might 
be  taken.  Have  specialized  on  efficient  running  of  drafting 
room,  and  would  consider  temporary  engagement  for  systematiz- 
ing work. 

0259.  Motor  and  chassis  designer  and  checker.    Technical  graduate  with 

shop  experience;  specialist  on  design  for  quantity  production. 
Have  had  several  months'  shop  experience  with  firm  building 
stationary  engines,  jobbing  shop,  and  with  a  general  manufac- 
turer. 

0260.  Engineer  and  producer;  ten  years'  automobile  experience  as  de- 

signer, chief  engineer  and  factory  manager.  Metjianical  engineer 
graduate,  thirty-two  years  old,  able  and  reliable;  last  position, 
engineer  and  factory  manager  of  large  plant;  connections  sev- 
ered when  plant  was  changed  from  automobile  manufacturing 
to  making  of  one  unit  only.    Best  reference. 

0261.  Engineer  with  thirteen  years'  experience  in  design  and  construc- 

tion of  automobiles,  trucks;  automobile,  stationary  and  marine 
two-cycle  and  four-cycle  engines  for  both  gasoline  and  kerosene. 
Ten  years  with  present  employers  in  large  factory.  Open  for 
position  soon.  Manager  or  engineer  in  suitable  situation  desired. 
Age,  39  years. 

0262.  Mechanical  engineer,  eight  years'  experience  in  engineering  work 

on  light  trucks  and  small  cars.      Exceptionally  good  practical 
experience.    Good  correspondent  and  familiar  with  costs.  Capable 
of  handling  responsible  position.     Prefer  connection  with  con- 
cern manufacturing  product  or  with  parts  manufacturer.    Have 
an  interesting  cyclecar  design  for  any  one  favoring  the  new  field. 
Have  held  present  position  as  chief  engineer  for  past  three  years. 
0263.    Designing  engineer  with  broad  experience  on  designing  and  manu- 
facture of  pleasure  cars  with  well-known  concerns.     Employed 
at  present.    Best  references. 
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0264.  Factory   manager,    good   organizer   and   producer   with    wide   ex- 

perience  in  engineering  and   production   of   both    pleasure   and 
commercial  cars. 

0265.  Engineer  with  eleven  years'  experience  in  design  and  construction 

of  high-class  American  cars.    Specialist  in  development  of  high- 
speed efficiency  motors.    Authority  on  carburetion. 
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SECTIONS  OF  THE  SOCIETY 


DETROIT   SECTION 


E.  T.  BiRDSALL Chairman 

C  E.  Cox  and  C.  T.  Myers Vice-Chairmen 

Herbert  L.  Connell Secretary  and  Treasurer 

(Address)  109  Webb  Avenue,   Detroit,   Mich. 

Meets  first  Thursday  each  month  at  8  p,  m.,  in  the 

Employers'  Association  Rooms,  Stevens  BMilding,  Detroit,  Mich. 


INDIANA  SECTION 

R.    H.    Combs. Chairman 

George   A.   Weidely Vice-Chairman 

John  G.  Wood Treasurer 

Chas.  p.  Grimes Secretary 

(Address)  Wheeler  &  Schebler,  Indianapolis,  Ind. 

Meets  first  Tuesday  after  first  Wednesday  each  month  at  S  p.  m.,  at  the 

Hoosier  Motor  Club  in  the  Claypool  Hotel,  Indianapolis,  Ind. 


METROPOLITAN  SECTION 

JosErn    A.   Anglada Chairman 

Hebbert    Chase Treasurer 

N.    B.   Pope Secretary 

(Address)  1790  Broadway,   New   York  City. 

Meets  last  Thursday  each  month,  except  July  and  August,  S  p.  m., 
at  the  Automobile  Club  of  America,  247  West 
Fifty-fourth  Street,  New  York  City. 
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Members  are  requested  to  advise  the  S.  A.  E.  office  promptly 
of  change  of  address,  using  form  herewith : 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 

Please  change  my  address  now  appearing  on  your  records,  to 
the  following: 

Company  connected  with 

Profession  or  Position. 

Address  of  Company 

Address  for  Mail 

Articles  Manufactured 


Very  truly  yours. 


S.  A.  E.  Member. 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 

Dear  Sir: — 

We  are  manufacturing  the  following  articles  in  compliance 
with  the  standards  and  recommended  practices  accepted  by  the 
S.  A.  E.: 


Article 


Carried  in  Stock 


Very  truly  yours, 


COMPANY 


BY 


ADDRESS 


Date. 
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Secretary, 

SOCIETY   OF   AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  Crry. 
Please  send  application  blank  to 

NAMB 

POSITION  AND  COMPANY 


ADDRESS 

whom  I  consider  eligible  to  S.A.E.  membership. 


S.  A.  E.  MEMBER 


ADDRESS 


Date 
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1790  Broadway,  New  York  City. 
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S.  A.  E.  MEMBER 


ADDRESS 


Date. 


Digitized  by 


Google 


Digitized  by 


Google 


FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

POSITION    AND    COMPANY 

ADDRESS 

whom  I  consider  eligible  to  S.  A.  E.  membership. 

S»  E*  E*  MEMd£R 

ADDRESS 


Date. 


Digitized  by  VjQOQ IC 


Digitized  by 


Google 


Papers  for  Summer  Meeting 

S.  A.  E.  BULLETIN 


Vol.  VI  June,  1914  No.^   • 


xT^v.^*' 


-iLlUa,**** 


STEEL   SPECIFICATIONS 

PNEUMATIC  TIRE  RIM   TEST 

EUROPEAN  RIM   STANDARDS 

ELECTRIC  DEVICES  FOR   AUTOMOBILES 

THE  IDEAL  CAR 

SIX-CYLINDER  CARS 

MOTOR  TRUCK   PERFORMANCE 

FOUR-SPLINE  PRACTICE 

TAXATION  OF  MOTOR  VEHICLES 

ENGINE  LUBRICATING  OIL 


Issued  to  M«mbors 
by  the 


SOCIETY  OF 
AUTOMOBILE   ENGINEERS 

1790  Broadway,   New  York 


Digitized  by 


Google 


CONTENTS 


Application   Blank  Request  Form 268 

Broaches    Division    Report 171 

Carbon   Steels 162.  163 

Change  of  Address  of  8.  A.  E.  Members 256 

Characteristics  of  an  Automobile  Engine  Lubricant— D.  L.  Gallup 253 

Chromium  Vanadium  Steels 163,  168 

European   Rim  Standard 180 

Four-Spline    Practice 171 

GOOD  ADVICE   161 

Highest  Quality  Six-cylinder  Chassis  for  America— A.  Ludlow  Ciayden...  211 

Iron  and  Steel  Division  Report 162 

Men  Available 260 

Nicke<  Chromium  Steels 162,  165 

Nickel  Chromium  Vanadium  Steels 162,  165 

Nickel    Steels    162,  164 

Offlcers  of  the  Society 266 

Pleasure  Car  Wheels  Division   Report 174 

Pneumatic  Tire  Sizes 179 

Positions  Available    259 

Power  and  Performance  of  Gasoline  Motor  Trucks — Cornelius  T.  Myers..  204 

Program  of  Summer  Meeting 157 

Rims,  European  Standard 180 

Routine  Test  174 

Test  Data   176 

S.  M.  M.  T.  Standard  Rims— E.  R.  Hall 180 

Screw  Stock    164 

Sections  of  the  Society 267 

Sllico- Manganese  Steel 170 

Standards  Committee  Meeting 159 

Starting,  Lighting  and  Ignition  Devices— A.  D.  Libby 236 

Steel  Castings 164 

Taxation  of  Motor  Vehicles — C.  O.  Egerton  and  S.  I.  Fekete 186 

Tendency  in  European  Car  Construction — R.  W.  A.  Brewer 221 

The  Ideal  Automobile— A.  P.  ^rush,  Herbert  Chase,  Metropolitan  Discus- 
sion     223-23& 

Tolerances  of  European  Rim  Standard 180 


Digitized  by 


Google 


I 


S.  A.  E.  Bulletin 


Vol.  VI  June,    1914  No.  3 


Published  monthly  by  the  Society  of  Automobile  Engineers 

1790  Broadway,  New  York 

Henry  M.  Leland,  President.      Coker  F.  Clarkson,  Secretary. 

Hermann  F.  Cuntz,  Treasurer. 

Entered  as  second-claM  natter,  April  9,  1912,  at  the  post  office  at  New 
York,  New  York,  under  the  Act  of  July  16.  1894. 


SEMIANNUAL  MEETING 

CAPE   MAY,  N.  J.,  JUNE  23-26 
PROGRAM 

Tuesday,  June  23 

Standards  Committee  meeting — 2  p.  m. 

Meeting  of  Boards  of  Governors  of  Sections — 8  p.  m. 

Wednesday,  June  24, 2  P.  M. 

BUSINESS  SESSION 
President's  Address. 
Treasurer's  Report. 

Report  of  Tellers  of  Election  of  Members. 
Discussion  of  proposed  Constitutional  Amendment. 
New  Business. 

PROFESSIONAL  SESSION 
Report  of  Research  Division — David  L.  Gallup,  Chairman. 
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Report    of    Iron    and    Steel    Division*  —  Henr>-    Souther, 
(hairman. 

Report  of  Miscellaneous  Division — ^John  Cr.  I'tz,  Chairman. 


Thursday,  June  25,  9.30  A.  M. 

PROFESSIONAL  SESSION 

Report  of  Plea'^iire  Car  Wheels  Division* — Henry  Souther. 
Chairman. 

S.  M.  M.  T.  Standard  Rims*— K.  R.  Hall. 

l*ossibility  and  Difficulties  of  Formulating  Acceptable  Recom- 
mendations for  One  Standard  Felloe  Band  for  Wheels  to  Be 
Equipped  with  Pneumatic  Tires — C.  C.  Carlton. 

A  (ieneral  Sum:nar>'  of  the  Truck  Tire  Situationf — I.  E. 
Hale. 

Starting,  Lighting  and  Ignition  Devices* — A.  D.  Libby. 

Electric  Transmission  for  Motor  Cars — J.  B.  Entz. 


Thursday,  2  P.  M. 

Ideal  Car  Discussion — E.  T.  Birdsall.  Herbert  Qiase°,  C.  E. 
DavisJ,  Karl  L.  Herrmann,  Robt.  McA.  Lloyd,  Jos.  Tracy. 

Correct  Distribution  of  Material  in  Automobile  Construction* 
—A.  P.  Brush. 

Highest  Quality  Six  -  Cylinder  Chassis  for  America*  — 
A.  Ludlow  Clayden. 

Tendency  in  European  Car  Const ruction:|: — R.  W.  A.  Brewer. 

Power  and  Performance  of  Gasoline  Motor  Trucks* — C.  T. 
Myers. 

Report  of  Electrical  Equipment  Divisionf — A.  L.  Riker, 
Chairman. 

Report  of  Electric  Vehicle  Division — A.  J.  Slade,  Chairman. 

Report  of  Broaches  Division* — C.  W,  Spicer,  Chairman. 

'Contained  in   this  Bulletin. 
tlVinted  in  May  Bulletin. 
"Remarks  printed   in  this  Bulletin, 
t Remarks  printed  in  May  Bulletin. 
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Friday,  June  26,  9.30  A.  M. 

PROFESSIONAL  SESSION 

Tap   Drill   Sizes  and   Causes  of   Stripped  Threads" — H.   E. 
Harris. 

Report  of  Motor  Testing  Division — J.  O.  Heinze,  Chairman. 
Report  of  Ball  and  Roller  Bearings  Division — Howard  Mar- 
nion.  Chairman. 

Engineering  Basis  for  Taxation  of  Motor  Vehicles^ — C.  O. 
Egerton,  S.  L  Fekete. 

Characteristics  of  an  Automobile  Engine  LubricantJ — Prof. 
David  L.  Gallup. 


PROGRAM     OF     STANDARDS     COMMITTEE 

MEETING 

REPORTS 

Hall  and  Roller  Bearing  Dkisiofff 

Progress  report  on  reducing  number  of  stock  sizes  of  roller 
bearings. 
Broaches  Division^ 
Four-spline  practice. 
Castle  nut  for  use  with  taper  fittings. 
Electrical  Equif>ment  Division" 

Temperature  test  of  insulation  material. 
Recommendation  of  single-wire  system. 

( It  is  possible  that  a  sub-committee  will  report  on  designs  of 
fittings    for  a  complete   single-wire   system  of  electrical 
apparatus  for  gasoline  automobiles.) 
Electrical  Vehicle  Division^ 

IVogress  report  on  work  to  be  undertaken  and  reference  of 
same  to  various  subcommittees. 


'Printed  in  Mav  Btilletin. 
tfrinteil  in  thi%  Bulletin. 
tNot  printed. 
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Iron  and  Steel  Division* 

Reduction  in  number  and  modification  of  S.  A.  E.  steel  speci- 
fications. 
Physical  properties  of  S.  A.  E.  steels. 
Lock  Wether  Division"" 

Communication  from  chairman. 
Motor  Testing  DivisionX 

Forms  for  recording  performance  and  details  of  internal  com- 
bustion motors  and  their  accessories. 
Cole  for  use  in  connection  with  the  forms. 
Miscellaneous  Division^ 
Spark  Plug  shell. 
Fit  in  tapped  hole. 
Rod  and  yoke  end  pins. 
License  pads. 
Gasoline  specification. 
Lubricating  oil. 

Extension  of  S.  A.  E.  standard  threads  fox  dimensions  extend- 
ing beyond  i  J^"  diameter. 
Pleasure  Car  Wheels  Division* 

Routine  test  of  pneumatic  tire  rims. 
Recommended  sizes  for  pneumatic  tires. 
Difficulty  of  modifying  to  common  basis  cross-section  of  various 
types  of  demountable  rims. 
Research  Division" 

Progress  report  on  tests  to  determine  proper  tap  drill  sizes  in 
various  materials. 
Standards  Exchange  Division" 

Co-operation  with  Automobile  Engine  Manufacturers'  Asso- 
ciation. 
Outside  diameter  of  flange  and  other  points  in  connection  with 
unit-power  plant  transmission. 
Truck  Standards  Division" 

Communications  received  as  to  industrial  truck  wheel  sizes. 
New  Business 

ALL  MEMBERS  OF  THE  SOCIETY  ARE  WELCOME 
AT  THE  STANDARDS  COMMITTEE  MEETING. 


°Not  printed. 

•printed  in  this  Bulletin. 

^Printed  in  separate  pamphlet  form. 
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GOOD  ADVICE 

My  dear  Confrere: 

The  interest  on  the  part  of  the  members  in  the  midsummer 
meeting  at   Cape  May  is  becoming  more  intense  as  the  time 
approaches,  but  a  few  of  our  fellow  members  have  been  unable 
to  decide  definitely  whether  they  can  be  at  the  meeting.    I  will 
therefore  ask  you  as  a  personal  favor  to  speak  to  each  member 
of  the  S.  A.  E.  with  whom  you  come  in  contact,  or  telephone  or 
write  to  each  one  you  know,  impressing  upon  him  the  professional, 
trade  and  social  benefits  to  be  derived  from  attending  the  meeting. 
By  doing  this  you  will  be  assisting  the  General  Committee  on 
Arrangements  as  well  as  conferring  a  favor  upon  your  friend,  and 
you  will  have  a  knowledge  that  you  have  done  your  share  to  make 
the  meeting  the  success  which  you  want  it  to  be.     The  general 
committee,  of  which  the  writer  is  a  member,  counts  upon  you 
lending  the   support   which   you  would   expect   if   you   were  a 
member  of  the  committee,  and  if  you  desire  any  information 
which  has  not  been  furnished  to  you  in  the  various  letters  which 
have  been  sent  you,  write  to  the  S.  A.  E.  headquarters  and  ask 
questions.    What  we  want  now  and  must  have  is  your  co-opera- 
tion, because  we  want  the  Cape  May  meeting  to  be  the  best  from 
the  standpoint  of  attendance  and  professional  and  social  benefit 
to  the  member  that  the  S.  A.  E.  has  ever  held.     With  your 
co-operation  and  enthusiasm  the  meeting  will  be  all  that  any  of 
us  anticipate.     Get  the  names  and  addresses  from  the  list  of 
S.  A.  E.  members. 

If  it  is  a  question  of  time,  why  not  consider  the  trip  to  Cape 
May  in  the  light  of  a  vacation  which  you  expect  to  take  anyway  ? 
Spend  a  few  days  at  Cape  May  and  deduct  it  from  your  regular 
vacation.  Also  remember  that  no  man  is  indispensable  and  that 
you  will  return  from  Cape  May  with  additional  energy  to 
make  up  for  any  time  that  you  spent  away  fron  your  business. 
It  is  likely  that  you  will  make  friends  at  the  meeting  who  will  be 
of  a  very  direct  and  substantial  value. 

Yours  respectfully, 

Joseph  A.  Anglada, 
Chairman  Metropolitan  Section  S.  A.  E. 
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Submitted  for  Discussion — Not  in  Effect  Until 
Accepted  by  Society  of  Automobile  Engineers 

FIFTH  REPORT  OF  THE  IRON  AND 
STEEL  DIVISION 

SPECIFICATION    N  U  MBERS 

We  recommend  that  the  numeral  index  system  specified  in  our  Third 
Report,  accepted  at  the  January,  1912,  meeting  of  the  Society  (see  S.  A.  E 
Transactions,  V^ol.  7,  Part  I,  page  32),  be  modified  to  the  extent  of  elimi- 
nating the  use  of  the  hyphen  between  numbers,  the  specification  number 
for  .10  carbon  steel,  for  example,  becoming  loio  instead  of  10-10. 

CARBON    STEELS 

We  recommend  that  steels  1030,  1040,  1050  and  1080  be  eliminated  and 
that  three  new  carbon  steels,  to  be  numbered  1025,  1035  and  1045  (specified 
hereinafter)  be  accepted. 

We  further  recommend  that  the  phosphorus  and  sulphur  content  of  the 
carbon  steels  be  specified  as  .045  per  cent,  and  .05  per  cent.,  respectively, 
except  in  the  case  of  steel  1095,  in  the  case  of  which  we  recommend  thai 
the  phosphorus  content  remain  as  heretofore,  namely.  .04  per  cent.  Also 
that  the  manganese  content  of  steel  No.  1020  be  specified  as  .30  to  .60  per 
cent.  (.45  per  cent,  desired),  instead  of  .50  to  .80  per  cent.  (.65  per  cent, 
desired). 

NICKEL    STEELS 

We  recommend  that  steels  2325,  2345  and  2350  be  eliminated.  Also  that 
the  sulphur  content  of  the  nickel  steels  be  specified  as  .045  per  cent. 

NICKEL    CHROMIUM    STEELS 

W^c  recommend  that  the  classification  of  nickel  chromium  steels  into 
"low,"  "medium"  and  "high,"  be  discontinued.  Also  that  steels  3115,  3145. 
3150,  3215,  3220,  3225,  3230.  3235,  3245,  3315,  3325,  3330,  3335  and  3345 
be  eliminated.  And  that  three  new  nickel  chromium  steels,  to  be  numbered 
X3315,  X3335  and  X3350  (specified  hereinafter),  be  accepted. 

Also  that  the  low  limit  of  chromium  in  steels  3120,  3125,  3130.  3135  and 
3140  be  specified  as  .45  per  cent.  And  that  in  these  five  last  mentioned 
steels  the  sulphur  content  be  specified  as  .045  per  cent.,  the  phosphorus 
content  remaining  as  heretofore,  namely.  .04  per  cent.  Also  that  the 
chromium  content  in  steels  3240  and  3250  be  sjiecified  as  .90  to  1.25  per 
cent.  (1,10  per  cent,  preferred). 

NICKEL    CHROMUM    VANADIl'.M    STEELS 

We  recommend  that  steels  41 15,  4120,  4125,  4130,  4135,  4140,  4145. 
4150  and  4215,  4220,  4225,  4230,  4235,  4240.  4245  and  4250  be  eliminated. 
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CHROMIUM    STEELS 

We  recommend  that  three  new  chromium  steels,  to  be  numbered  5120, 
5140  and  5165  (specified  hereinafter),  be  accepted. 

CHROMIUM    VANADIUM    STEELS 

We  recommend  that  steel  611 5  be  eliminated. 

The  effect  of  the  acceptance  by  the  Society  of  the  above  stated  recom- 
mendations would  be  to  make  the  specifications  for  S.  A.  E.  steels  as 
appears  hereinbelow,  all  other  previously  recommended  and  accepted 
steels  being  eliminated.* 

CARBON  STEELS 

SPECIFICATION  No.  loio 

Carbon  05%  to    .15%  (  .10%  desired) 

Manganese   30%  to    .60%  (  .45%  desired) 

Phosphorus,  not  to  exceed .045% 

Sulphur,  not  to  exceed .05% 

SPECIFICATION  No.   1020 

Carbon    15%  to    .25%   (  .20%  desired) 

Manganese    30%  to    .60%  (  .45%  desired) 

Phosphorus,  not  to  exceed -045% 

Sulphur,  not  to  exceed .05% 

SPECIFICATION  No.  1025 

Carbon   20%  to     .30%   (  .25%  desired ) 

Manganese    50%  to    .80%  (  .6s'^  desired ) 

Phosphorus,  not  to  exceed .0457^ 

Sulphur,  not  to  exceed .o^Vf 

SPECIFICATION  No.  1035 

Carbon    30%  to     .40%   (   .35':/r   desired ) 

Manganese    50%  to    .80%  (  .6s7c  desired ) 

Phosphorus,  not  to  exceed 045% 

Sulphur,  not  to  exceed .059^ 

SPECIFICATION  No.   1045 

Carbon   45%  to    .50'/-   (  .45%  desired) 

Manganese    50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed ■0459J- 

Sulphur,  not  to  exceed .o^^t 

"The  Iron  ;  nd  Steel  Division  reccuimcnds  in  this  rcjiort  the  continuarce  anU  accept- 
ance  of  42  steels.  Of  these  42,  9  are  recommended  tor  the  first  time  in  this  report, 
which  also  rtcommends  the  elimination  of  41  steels  previously  recommended  by  the  Iron 
aud  Steel  Division  and  accented  by  the  Society.  (Sec  S.  A.  E.  Transactions,  \'ol  7, 
Part  I.  page  32,  January,  1912,  and  Vol.  8,  Part  II,  page  7,  June,  1913.) 
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SPECinCATIOS  Xo.   lo'js 

Carbon  90%  to  1.05%  (  .95%  desired) 

Manganese    2sVf  to    .50%  (  .35%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .05% 


SCREW  STX>CK 

SPECIPICATION  No.  11 14 

Carbon 08%  to    .20% 

Manganese   30%  to    .80% 

Phosphorus,  not  to  exceed .12% 

Sulphur     ofiVf   it)     .12% 


STEEL  CASTINGS 

SPECIFICATION  No.  1235 

Carbon  30%  to  .40%  (  -35%  desired) 

Manganese   50%  to  .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .05% 

Sulphur,  not  to  exceed .05% 

Silicon 10%  to  .30% 


NICKEL  STEELS 

SPECIFICATION  No.  2315 

Carbon  10%  to    .20%  (  .15%  desired^ 

Manganese    50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed : .045'/^ 

Nickel   3-^5%  to  375%  (3-50%  desired) 

SPECIFICATION  No.  2.V0 

Carbon  15%  to    .25%  (  .20%  desired) 

Manganese    50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .043^/^ 

Nickel    325%  to  375%  (350%  desired) 

SPECIFICATION  No.  2330 

Carbon   25%  to    .35%  (  .30%  desired"- 

Manganese   50%  to    .80%  (  .65%  desired 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .045'^/< 

Nickel 3  25%  to  375%  (3-50%  desired 
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SPECIFICATION  No.  2335 

Carbon  3o7o  to    .40%  (  .35%  desired) 

Manganese   50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed 045'''^ 

Xickel   325%  to  375*7o  (3.50%  desired) 

SPECIFICATION  No.  2340 

Carbon    35%  to    .45%  (   40%  desired) 

Manganese   50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .0^5'  f 

Nickel   325%  to  375'/^   (3-5o%  desired) 


NICKEL  CHROMIUM  STEELS 

SPECIFICATION  No.  3120 

Carbon    .15%  to    .25%  (  .20%  desired) 

Manganese   5o7r   to    .8o7o  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to   exceed .045'/^ 

Xickel    i.oo'/f   101.50%   (1.25^^   desired) 

Chromium*   45'/<   to     .ys^^f    (    60%  desired ) 


SPECIFICATION  No.  3125 

Carbon    20%  to    .30%   (  .25%  desired) 

Manganese   50%  to    .8o7c  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .045'^  f 

N'ickel    1.00%  to  1.50%   ( 1.25'v    desired) 

Chromium*   457r   to     .ys^^f    (    60%   desired) 

SPECIFICATION  No.  3130 

Carbon    25%  to    .35%  (  -30%  desired) 

Manganese   50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .045^^ 

N'ickel I  .ooVr  to  i  .50%   ( 1 .25'/^  desired  ) 

Chromium*    45''/^   to     .75' v    (  .607  desired ) 

•Another  grade  of  this  t>t)e  of  steel  is  available  with  chromitim  c-mtt-nt  of  .15  per 
cent,  to  .45  per  cent.  The  physical  p'oiwrties  of  this  grade  are  somewliat  lower  titan 
those  of  the  grade  with  the  chromium  content  indicated  in  specifications  NOs.  .^120, 
3125.  3130.  3135  and  3140. 
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SPECIFICATION  No,  3i35 

Carbon   30%  to    .40%  (  .35%  desired) 

Manganese   50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .045% 

Xickel    1.00%  to  1.50%  ( 1.25%  desired) 

Chromium*   45%  to    .75%  (  .60%  desired) 

SPECIFICATION  No.  3140 

Carbon    35%  to.   45%  (  40%  desired) 

Manganese   50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed 045% 

Nickel    i.ooVc  to  1.50%   (1.25%  desired) 

Chromium*   45%  to    75%  (  .60%  desired) 

SPECIFICATION  No.  3220 

Carbon    15%  to    ,25%  (.  .20%  desired) 

Manganese    30%  to    .60%  (  45%  desired) 

Phosphorus,  not  to   exceed ,04% 

Sulphur,  not  to  exceed .04% 

Nickel  1.50%  to  2.00%  ( i.75%  desired) 

Chromium    90%  to  1.25%  (1.10%  desired) 

SPECIFICATION  No.  3230 

Carbon    257*?  to    .35%  (  .30%  desired) 

Manganese    30%  to    .60%  (  45%  desired) 

Phosphorus,   not  to   exceed .04% 

Sulphur,  not  to  exceed .047c 

Nickel  1.50%  to  2.00%  ( 1.75%  desired) 

Chromium    90%  to  1.25%  (1.10%  desired) 

SPECIFICATION  No.  3240 

Carbon    35%  to    45%  (  40%  desired) 

AFanganese    30%  to    .60%  (  45%  desired) 

Phosphorus,   not   to   exceed .04% 

Sulphur,  not  to  exceed .04% 

Nickel   1.50%  to  2.oo7r   ( 1.75'/^   desired ) 

Cliromiuni    go7(  to  1.25%  ( 1 .10%  desired) 

•Another  grade  of  lliis  type  of  steel  is  available  with  chroitiium  content  of  .15  per 
cent,  to  .45  per  cent.  The  physical  properties  of  this  grade  are  somewhat  lower  than 
those  of  the  gr<ide  with  the  chroniiiini  content  indicated  in  specifications  Nos.  3120, 
3125.  3130.  3135  and  3140. 
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SPECIFICATION  No.  3250 

Carbon    45%  to    .55% 

Manganese    30%  to    .60% 

Phosphorus,   not  to   exceed .04% 

Sulphur,  not  to  exceed .04% 

Nickel  1.50%  to  2.00% 

Chromium    9095:  to  1.25% 

SPECIFICATION  No.  X3315 

Carl)on    10%  to    .20% 

Manganese    45%  to    .75% 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .04% 

Nickel  275%  to  3.25% 

Chromium    60^/^   to    .95% 

SPECIFICATION  \o.  X3335 

Carbon    30%  to    .40% 

Manganese    45%  to    .75% 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to   exceed •04% 

Nickel   275%  to  325% 

Chromium   6o7r  to    .95% 

SPECIFICATION  No.  X3350 

Carbon    45"^^  to     .55% 

Manganese    45%  to    .75% 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .04% 

Nickel   275%  to  325% 

Chromium    60%  to     .95% 

SPECIFICATION  No.  3320 

Carb*>n    15%  to     .25% 

Manganese    30%  to    .60% 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .04% 

Nickel   3.25%  to  375^'^ 

Chromium    1.25^   to  175'^ 

SPECIFICATION  No.  3340 

Carbon    35%  to    .45% 

Manganese    30%  to    .60% 

Phosphorus,  not  to  exceed .    .04% 

Sulphur,   not  to  exceed .04% 

Nickel     3.25%  to  3.75% 

Chromiutu    1.25%  to  175% 
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.50%  desired) 
.45%  desired) 


1.75%  desired) 
1.10%  desired) 


.15%  desired) 
.60%  desired) 


3.00%  desired) 
.80%  desired) 


.35%  desired) 
.60%  desired) 


3.00%  desired) 
.80%  desired) 


.50%  desired) 
.60%  desired) 


3.00%   desired) 
.8o7o  desired) 


.20%  desired) 
.45%  desired) 


3.50%  desired) 
1. 50%  desired ) 


.40%  desired) 
45%  desired) 


3.50%  desired) 
1.50%  desired) 
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CHROMIUM  STEELS 

SPECIFICATION  No.  5120 

Carbon    15%  to  .25%   (  .20%  desired) 

Manganese* 

Phosphor,   not   to   exceed .04% 

Sulphur,  not  to  exced .045% 

Chromium   6sVc  to  ,85%  (  .75%  desired) 

SPECIFICATION  No.  5M0 

Carbon    35%  to  .45%  (  .40%  desired). 

Manganese* 

Phosphor,   not   to   exceed .04% 

Sulphur,  not  to  exced 045% 

Chromium    65%  to  .85%   (  .75%  desired) 

SPECIFICATION  No.  5165 

Carbon    60%  to  .70%  (  .65%  desired) 

Manganese* 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .045% 

Chromium     65%  to  .85%  (  .75%  desired) 

SPECIFICATION  No.  5195 

Carbon     .90%  to  1.05%   (  .95%  desired) 

Manganese    20%  to     as'A    (  .35%  desired) 

Phosphorus,  not  to  exceed  .03% 

Sulphur,  not  to  exceed .03% 

Chromium    90%  to  1.10%  (1.00%  desired ) 

SPECIFICATION  No.  sn-'o 

Carbon    1.10%  to  i.3o7c  ( 1.20%  desired ) 

Manganese    20%  to    .457^    (  .35%  desired) 

Phosphorus,  not  to  exceed  .03% 

Sulphur,  not  to  exceed .03% 

Chromium    90%  to  1.10%   (1.00%  desired ) 

SPECIFICATION  No.  5295 

Carbon     90%  to  1.05%  (  .95%  desired) 

Manganese    20%  to    .459^    (  .35%  desired) 

Phosphorrs.  not  to  exceed  .03% 

Sulphur,  not  to  exceed A^'^^ 

Chromium 1.10%  to  1.30%   (T.20%  desired ) 

•Two  types  of  Fleel  arc  available  in  this  cla.-s,  viz.,  one  with  manganese  .25  to  .50 
per  cent.  (.35  per  cent,  desired),  and  .silicon  not  over  ,20  per  cent.;  the  other  with 
manganese  .60  to  .80  per  cent.    (.70  per  cent,  desired),  and  silicon  .15  to  .50  per  cent. 
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SFECIFICATION  No.  52120 

Carbon    1.10%  to  1.30%  (1.20%  desired) 

Manganese .20%  10    .45%   (  .35%  desired) 

Phosphorus,  not  to  exceed  .03% 

Sulphur,  not  to  exceed .03% 

Chromium 1.10%  to  1.30%  (1.20%  desired) 

CHROMIUM  VANADIUM  STEELS 

SPECIFICATION  No.  6120 

Carbon    15%  to    .25%  (  20%  desired) 

Manganese   50%  to    .80%   (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .04% 

Chromium    70%  to  1.10%  (  .90%  desired) 

Vanadium,  not  less  than .12%  (  .18%  desired) 

.SPECIFICATION  No.  6125 

Carbon    20%  to    .30%  (  25%  desired) 

Manganese   50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .04% 

Chromium    70%  to  1.10%  (  .90%  desired) 

Vanadium,  not  less  than .12%  (  .18%  desired) 

SPECIFICATION  No.  6130 

Carbon    25%  to    .35%  (    30%  desired) 

Manganese  50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .04% 

Chromium    70%  to  1.10%  (  .90%  desired) 

Vanadium,  not  less  than .12%  (  .18%  desired) 

SPECIFICATION  No.  6135 

Carbon    30%  to    .40%  (  .35%  desired) 

Manganese   50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .04% 

Chromium    70%  to  1.10%   (  .90%  desired) 

Vanadium,  not  less  than .12%  (  .18%  desired) 

SPECIFICATION  No.  6140 

Carbon    35%  to    .45%  (  -40%  desired) 

Manganese   50%  to    .80%  (  .65%  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .04% 

Chromium    70%  to  1.10%  (  .90%  desired) 

Vanadium,  not  less  than .12%  (  .18%  desired) 
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SPIiCll'ICATIOS  No.  6145 

Carbon    40%  to  .50%  (  .457c  desired) 

Manganese 50%  to  .80%  (  .657^  desired) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .04^ 

Chromium 70%  to  1.10%  (  .90%  desired) 

Vanadium,  not  less  than .12%  (  .18%  desired) 

SPECIFICATION  No.  6150 

Carbon    45%  to  .55%  (  .50'^r  desired ) 

Manganese   50%  to  .8o7c  (  .6sVc  desired ) 

Phosphorus,  not  to  exceed .04% 

Sulphur,  not  to  exceed .049r 

Chromium .70%  to  i.ioVc  (  .90%  desired) 

Vanadium,  not  less  than .12%  (  .i8'/o  desired) 

SPECIFICATION  No.  6195 

Carbon     90%  to  1.05%   (  .9S7r  desirc<l ) 

Manganese    2o7c  to    .45';^   (  .35%  desired ) 

Phosphorus,  not  to  exceed  .03% 

Sulphur,  not  to  exceed .039^ 

Chromium    90%  to  1.10%  (1.00%  desin  d  » 

V'anadiuni.  not  less  than    .12%  (  .18*?^  desired  > 

SILICO-MANGANESE  STEEL 

SPECIFICATION  No.  9250 

Carbon    45%  to    .ss'v    (   .50%  desired  ) 

Manganese    60%  to    .SoVr   (   .70%  desired ) 

Phosphorus,  not  to  exceed .04'/^ 

Sulphur,  not  to  exceed .04% 

Silicon     1.75%  to  2.00%   ( i  .go^^  desired » 
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Submitted  for  Discussion — Not  in  Effect  Until 
Accepted  by  Society  of  Automobile  Engineers 

SEVENTH    REPORT    OF    THE 
BROACHES   DIVISION 

Following  the  instructions  of  the  Society  at  the  last  January  meeting 
to  investigate  and  report  on  four-spline  practice,  your  committee  would 
report  that  a  general  invitation  was  issued  through  the  S.  A.  E. 
Bulletin  for  all  automobile  engineers  interested  to  answer  several  ques- 
tions which  were  proposed  in  regard  to  the  satisfaction  received  from 
their  present  practice.  This  was  followed  up  by  special  letters  to  the 
engineers  of  a  selected  list  of  about  fifty  leading  automobile  manu- 
facturers.    Four  questions  were  asked,  as  follows : 

(i)     Do  you  use  four-spline  construction? 

(2)  Is  your  present  design  of  four-spline  shaft  entirely  satisfac- 
tory.    If  not,  why? 

(3)  Have  you  any  objection  to  equally  dividing  the  periphery  in 
four-spline  construction  as  has  already  been  done  in  the  case  of  six-  and 
ten-spline  ? 

(4)  If  so,  why  and  what  proportion  do  you  recommend? 

No  replies  were  received  excepting  from  those  to  whom  personal 
letters  were  written  and  only  23  replies  were  received  in  response  to  the 
50  letters  sent  out.  Of  these.  10  were  using  four-spline  construction  and 
13  were  not.  As  to  the  equal  division  of  the  periphery,  five  objected  and 
three  were  in  favor.  Of  those  who  objected  only  two  gave  the  same 
reason.    Two  of  the  reasons  given  referred  to  the  manufacturing  cost. 

After  careful  consideration  of  the  various  points  brought  out  in 
the  replies  to  the  questions  and  of  the  subject  in  general,  the  chief  rea- 
sons for  equal  division  of  the  periphery  may  be  summarized  as  follows : 

(i)  Uniformity  in  general  design  with  the  six-  and  ten-spline  propor- 
tions already  accepted. 

(2)  In  the  milling  operation  there  would  be  less  material  to  be 
removed  and  surface  to  be  covered;  therefore  less  cost  of  shaft. 

(3)  In  the  grinding  operation  there  would  be  less  surface  to  be 
covered;   therefore  less  expense  in  manufacturing  the  shaft. 

(4)  The  shaft  would  be  stiffer. 

The  foregoing  enumerated  advantages  of  the  equal  division  appear  to 
the  committee  to  have  much  less  weight  than  the  reasons  for  unequal 
division  which  were  as  follows : 

Unequal  division  provides : 

(i)  Larger  bearing  surface  on  the  small  diameter.  This  is  espe- 
cially important  when  auxiliary  grooves  are  provided  at  the  root  of  the 
spline  of  the  shaft,  which  grooves  are  in  some  cases  necessary  in  order 
to  develop  the  necessary  depth  of  straight  surface  on  the  side  of  the 
spline  when  the  spline  is  developed  by  the  bobbing  process.    The  auxiliary 
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groove  is  also  of  advantage  when  the  small  diameter  of  the  shaft  is 
finished  by  grinding;,  as  it  obviates  the  necessity  of  grinding  into  a 
sharp  corner. 

(2)  Lighter  shaft. 

(3)  Less  material  to  I)c  removed  by  the  broach  and  therefore  less 
expensive  broaching  operation. 

(4)  Other  things   being  equal,  a  gear  or  other  part  containing  the 
broached  hole  would  i)rol.ably  go  out  of  shape  in  heat  treating  somewhat 
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less  if  provided  with  narrow  slots  than  it  would  with  the  comparatively 
wide  slots  resulting  from  an  equal  division  of  the  periphery. 

The  committee  also  carefully  considered  nearly  one  hundred  different 
designs  of  four-spline  transmission  shafts  that  are  being  used  in  1914 
cars  in  quantities  of  from  2,500  to  30,000  or  more  each.  No  one  of  these 
designs  seemed  to  meet  all  of  the  required  features  in  every  particular. 
If  two  designs  differ  in  any  important  particular,  they  are  not  inter- 
changeable, and  even  had  the  committee  decided  to  recommend  one  of 
the  designs  in  order  to  preserve  present  practice,  only  the  one  factory  now 
using  that  particular  design  would  be  affected,  for  the  committee  were 
not  able  to  find  that  any  two  factories  were  using  exactly  the  same 
design.  It  may  be  said,  however,  that  probably  more  than  half  of  the 
nearly  one  hundred  designs  referred  to  approximate  in  most  particulars 
one  of  the  designs  shown  in  the  4-b  table. 

While  the  four-spline  practice  at  the  present  time  is  used  almost 
exclusively  in  connection  with  transmission  shafts  and  as  the  resulting 
design  shown  in  the  4-b  table  corresponds  very  closely  in  capacity  to  the 
6-b  and  the  lo-a  tables  already  approved,  the  committee  thought  it  desir- 
able to  show  also  a  set  of  four-spline  designs  suitable  for  permanent 
fittings  and  corresponding  in  capacity  to  the  6-a  table  already  approved. 

Referring  to  paragraph  i  of  the  "Advantages  of  Unequal  Division*' 
referred  to  above,  the  committee  offers  herewith  a  suggested  design  of 
shaft.  In  the  proportions  given,  the  circumferential  bearing  surface  of 
the  large  diameter  and  small  diameter  are  approximately  the  same;  in 
other  words,  the  design  is  equally  suitable  for  carrying  the  weight  of  the 
gear  or  other  corresponding  parts  on  the  large  or  on  the  small  diameter. 
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The  design  of  the  broached  holes  permits  of  a  shaft  of  this  design  or  of 
the  heretofore  usual  design  which  does  not  include  -the  auxiliary  grooves. 
The  proportions  shown  for  the  grooves  may  of  course  be  modified  to 
suit  each  engineer's  design  and  factory  manufacturing  conditions. 

The  paragraph  of  the  Sixth  Report  presented  at  the  January.  1914, 
meeting  in  reference  to  "problems  considered,"  'working  limits,"  and 
"radii  at  corners"  apply  with  equal  force  to  this  report  and  need  not  be 
repeated  here. 

Respectfully   submitted. 
BROACHES  DIVISION, 

C  W.  Spicer, 

Chairman. 


Submitted  for  Discussion — Not  in  Effect  Until 
Accepted  by  Society  of  Automobile  Engineers 

SECOND  REPORT  OF  THE  PLEASURE 
CAR  WHEELS  DIVISION 

ROUTINE  TEST  OF   RIMS      . 

It  is  the  opinion  of  the  Pleasure  Car  Wheels  Division  that  the  test 
of  bursting  slrength  .or  to  destruction  is  not  the  best  routine  test  to 
be  used  in  connection'  with  the  inspection  of  rims  for  pneumatic  tires. 
It  is  the  opinion  of  the  Division  that  a  pressure  test  with  predetermined 
deflection  under  predetermined  pressure  is  a  good  routine  test:  the  test 
to  be  made  with   water  pressure. 

The  measurement  of  deflection  of  a  Clincher  rim  should  be  made 
across  the  outside  of  the  clinches   (dimension  H  in  the  drawing). 

The  deflection  of  a  Straight-side  rim  should  be  measured  across  the 
edges  of  the  straight  sides  (dimension  H  in  the  drawing). 

A  =  maximum  inside  distance  between  tips  of  tire-retaining  flanges 
H  =  maximum  outside  distance. between  tire-retaining  flanges. 
Deflection   should  be   measured    from  a   fixed   initial  load  of  twenty- 
live  pounds  per  square  inch  up  to  a  predetermined  maximum,  the  figures 
suggested  for  which  at  this  time  are  as  follows : 

Total  Permanent 

Maximui 

Pressure. 

Pounds 

140 

160 

180 

In  conducting  tests  the  measurement  of  deflection  should  be  made 
after  added  increments  of  load  of  20  to  25  pounds;  and  of  the  corre- 


Rim 

Section 

Size 

D 

3'A 

E 

4 

F 

4/2 

Maximum 

set  after  test, 

Allowable 

25  pounds 

Deflection 

pressure 

.06" 

.02" 

.07" 

.03" 

.10" 

.06" 
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spending  set  with  the  load  released  to  the  initial  pressure  of  25  pounds 
per  square  inch. 

These  figures  of  maximum  allowable  deflection  and  total  permanent 
set.  are  the  same  as  those  contained  in  our  report  submitted  to  the 
Standards  Committee  last  January.  That  report  was  referred  back  to 
the  Pleasure  Car  Wheels  Division  at  its  own  request  as  the  Division 
vk'anted  to  he  sure  of,  and  reconsider  some  of,  the  points  involved  in  the 
report. 

During  the  year  the  Division  has  continued  its  tests  on  rims.  There 
are  given  below  curves  plotted  from  the  results  of  tests  on  some  twenty- 
seven  different  rims  which  are  specified  by  letters,  the  makers'  names  being 
omitted.  The  lines  shown  by  the  cross-marks  indicate  the  danger  points 
deduced  from  our  above  given  recommendation  for  allowable  deflection 
and  permanent  set.  The  lettered  curves  indicate  the  deflection  and  perma- 
nent set  of  the  rims  tested.  The  hydraulic  method  of  testing  was  used. 
Regular  size  soft-bead  clincher  tires  were  used  for  clincher  type  rims,  and 
inextensible,  shaped-bead,  straight-side  tires  were  used  for  the  straight- 
side   type   rims.     Although   the   majority  of  tires   used   on   clincher-type 
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rims  over  30  x  3>^"  size  are  so-called  quick  detachable  clincher  tires 
with  partially  or  wholly  inextensible  beads,  it  was  thought  best  to  make 
the  tests  with  soft-bead  clincher  tires  in  order  to  subject  the  rims  to 
the  hardest  possible  conditions  that  would  ever  be  imposed  in  actual 
service.  When  Q.  D.  clincher  tires  are  used  the  effect  is  less  severe  on 
the  rim.  The  allowable  deflection  and  permanent  set  were  so  chosen 
that  a   fair   factor  of  safety  was  provided   for  the  rims  when  oversize 
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800 


tires  were  used  on  them.     The  rims  were  not   tested  to   the  bursting 
strength,  but  simply  to  predetermined  pressure. 

The  tests  indicate  that  some  of  the  4^-inch  rims  needed  strength- 
ening. It  is  the  view  of  "the  Division,  however,  after  considering  the 
above  mentioned  tests,  that  the  figures  recommended  by  it  originally  and 
above  are  jtistifia^l«r     .  
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44)  tiO  bO  100         leo         140         160         180         200 

Inflation  pressure  —  Pounds  per  sq.  in. 
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TIKE  SIZES 

Eight  tire  sizes  which  the  Division  decided  to  recommend  arc  shown 
in  the  following  table : 


Tire  Seat 

xm  Sizes 

Txrc  Sizes 

Diameter 

30x3 

30x3 

24" 

30x3^ 

30X3H 

23" 

32X3J4 

32x354               ^ 

25" 

32x4 

32x4 

24" 

34x4 

34x4 

26" 

34x4^ 

34x454 

25" 

36x454 

36x454 

27" 

38x5/2 

38x55^     27" 

This  table,  it  will  be  noted,  involves  only  eight  rim  sizes,  and  five 
tire  scat  diameters.  One  or  two  other  regular  tire  sizes  arc  under  con- 
sideration by  the  Division. 

It  was  thought  by  the  Division  that  tire  oversizes  should  not  be  recom- 
mended for  regular  equipment. 

Respectfully  submitted. 
PLEASURE  CAR  WHEELS  DIVISIOX. 
Hknry  Souther, 

Chairman. 
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S.  M.  M.  T.  STANDARD  RIMS 

A  CRITICISM 

By  E.  R.  Hall* 

(Member  of  the  Society) 

Ever  since  the  clincher  type  automobile  rim  has  become  popular  in 
Great  Britain  and  Europe  a  very  chaotic  condition  has  existed  in  milli- 
meter rim  design.  Each  manufacturer  of  millimeter  rims  had  his  own 
so-called  standard  design  to  which  he  worked  and  the  result  was  that 
rims  marked  the  same  size  and  supposed  to  take  the  same  tire  differed 
widely  in  design.  The  tolerances  which  the  rim  manufacturers  allowed 
themselves  were  so  gross  that  there  was  oftentimes  considerable  varia- 
tion between  two  rims  of  the  same  size  and  manufactured  by  the  same 
manufacturer.  This  condition  prevailed  in  spite  of  the  fact  that  it  is 
ruinous  to  a  beaded  edge  or  clincher  type  tire,  such  as  is  in  general  use 
abroad,  to  be  used  on  a  rim  which  it  does  not  fit  exactly.  A  great  hard- 
ship was  thereby  worked  upon  the  tire  manufacturers  who  had  to  make 
the  bead  of  their  tire  small  enough  to  slide  into  the  smallest  rim  of  its 
rated  size  on  the  market,  and  to  trust  to  luck  for  satisfaction  in  their 
product  when  used  on  the  larger  rims  of  its  rated  size. 

The  Society  of  Motor  Manufacturers  and  Traders  of  Great  Britain 
in  June,  1913,  standardized  the  millimeter  clincher  rim  and  later,  in 
September,  191 3,  adopted  a  set  of  permissible  tolerances  to  which  the 
rim  manufacturer  should  work.  The  society  has  produced  a  most  com- 
plete set  of  rim  checking  templates,  tapes  and  printed  specifications 
covering  their  standard. 

As  far  as  we  are  able  to  determine,  this  standard,  known  as  the  S.  M. 
M.  Ti  standard,  has  been  universally  adopted  abroad. 

Although  a  very  great  step  in  the  right  direction  and  possibly  the 
best  that  could  be  made  at  this  time,  the  S.  M.  M.  T.  standard  is  open 
to  criticism  from  the  American  viewpoint. 

The  S.  M.  M.  T.  standard  is  given  below. 

It  will  be  noted  that  the  two  chief  dimensions  of  the  rim  section 
are  the  width  between  clinches  marked  A  and  the  depth  of  clinch 
marked  V  and  that  the  majority  of  the  other  section  dimensions  can 
be  expressed  in  terms  of  these  two.  As  a  matter  of  convenience  and 
record  this  feature  is  admirable.  The  width  of  the  rim,  dimension  A, 
was  apparently  chosen  arbitrarily,  as  it  does  not  increase  in  increments 
corresponding  to  the  increase  in  rated  rim  size.  Between  any  two  of  the 
first  six  sections  the  increase  in  rated  size  of  rim  and  tire  section  is 
exactly  15  millimeters,  while  the  corresponding  increase  in  width,  dimen- 
sion A,  is  respectively  as  follows:    13.0,  ii.o,  5.0,  9.5  and  13.5  millimeters. 

'E.xpcritncnlal   engineer,  The  Goodyear  Tire  and  Rubber  Company. 
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NOTK:*AII   Dimch»ion»  ors  in  M'lllimcHrA 

The  increase  in  rated  size  between  the  150  and  175-millimeter  rim  is 
25  millimeters,  while  there  is  no  increase  in  width,  dimension  A.  We 
would  have  preferred  to  have  this  increase  in  ^  a  constant  quantity, 
possibly  10  millimeters,  between  any  two  consecutive  sizes  from  75  milli- 
meters to  150  millimeters,  inclusive,  and  the  increase  between  the  150 
millimeters  and  175  millimeters  sizes  be  O  as  at  present.  This  would 
certainly  give  a  more  uniform  and  logical  step-up  in  tire  sectional  sizes, 
provided  the  tires  were  made  any  where  near  rated  size. 

Dimension  V  or  depth  of  clinch  increases  by  very  small  increments  as 
the  rim  size  increases,  not  more  than  2  millimeters  in  any  case.  As 
these  differences  are  so  small,  and  in  view  of  the  fact  that  the  tolerances 
prescribed  permit  them  to  entirely  disappear  and  in  some  cases  overlap 
Us  will  be  noted  below),  we  would  prefer  to  see  dimension  V  equal  13 
millimeters  for  both  90-  and  105-millimeter  rims  and  16  millimeters  for 
J2x>-  and  1 35 -millimeter  rims.  This  would  give  only  four  different  inside 
rim  contours  instead  of  six  as  at  present  prescribed,  making  it  necessary 
for  the  rim  manufacturer  to  have  only  four  sets  of  contour  rolls  instead 
of  six,  thus  cutting  down  the  forming  roll  equipment  33  per  cent.  (Differ- 
ence in  width  between  any  two  rims  of  the  same  contour  can  be  taken 
care  of  where  necessary  by  using  blank  spacer  tolls  in  rolling.)  Under 
these  conditions  the  rims  should  fit  the  tires  exactly  as  satisfactorily  as  in 
the  case  of  the  present  standard.  With  the  changes  as  above  outlined 
the  table  of  standard  dimensions  of  the  rim  sections  would  appear  as 
shown  in  Table  III. 

Referring  to  the  diameter  and  circumference  table,  Table  II,  as  stand- 
ardized there  appears  to  be  but  very  little  difference  (approximately  6 
millimeters)    between    the  90-   and    105-millimeter    circumferences,   com- 
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TABLE   H: 

RATED 
RIM  SIZE 

TIRE    SEAT 
CIRCUMFERENCE 

TIRE    SEAT 
DIAMETER 

millimTrs 

INCHES 

milum'rs 

INCHES 

^SO  X  <&S 

t600 
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20.05I 

700  X  65 
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22.307 

550  X  I20 
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2IOO 
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73.03I 

590>«6 
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20i  1 
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64-0.12 
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900x150 
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lOOOx  ISO 

2215 
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27.758 

915x175 

1581 

62.244 

S03.25 

19.813 

965x175 

I800 

70.866 

572.96 

22SS7 

paring  the  8io  x  90  and  the  815  x  105,  the  870  x  90  and  the  875  x 
105,  etc.  It  appears  practicable  to  make  these  corresponding  90-  and  105- 
milHmeter  rims  of  the  same  circumference,  thus  permitting  over-size  tire 
equipment  with  the  regular  standards  size  tires,  enabling  the  use  of  an 
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815  X  105  Standard  tire  on  an  810  x  90  rim,  etc. — a  feature  of  untold 
value  to  car  users.  The  differences  in  circumference  are  too  great 
between  the  various  other  sectional  sizes  to  allow  of  any  further  com- 
bination of  this  sort.  We  feel,  however,  that  in  the  interest  of  reduction 
of  the  number  of  sizes  the  circumferences  of  the  900  x  150  and  the 
915  X  175  should  be  the  same  and  the  i',ooo  x  150  and  965  x  175  should 
be  the  same,  even  though  l;he  nominal  sizes  are  very  diversified,  thus 
f^iving  only  two  rims  to  take'car^  of  these  four  tire  sizes. 

It  will  be  noted  that  these  circumferences  do  not  follow  any  law  or 
direct  relation  to  the  tire  section,  as  is  the  case  with  the  American 
>tandard.  As  an  example  of  American  practice,  take  a  34  x  4  tire.  The 
tire  seat  circumference  of  the  rim  is  81.682  inches,  gjving  a  diameter 
»)f  26  inches.  This  is  equal  to  the  nominal  tire  diameter  (34  inches) 
minus  twice  the  nominal  tire  section  diameter  (4  inches). 
81.682  i*^ 

=  26=^34— (2X4) 

3.1416 
The  S.  M.  M.  T  standard  could  be  very  much  improved  if  it  were  pos- 
sible to  lay  it  out  to  some  such  law. 

The  above  criticisms  and  suggestions  are  entirely  from  the  .American 
viewpoint.  We  must  admit  that  the  S.  M.  M.  T.  standard  as  it  stands  is 
a  very  great  improvement  over  former  conditions,  and  is  probably  the 
very  best  that  could  be  attained  under  the  circumstances.  Credit  is  due 
the  Society  of  Motor  Manufacturers  and  Traders  for  causing  the  adop- 
tion of  an  admirable  rim  section  contour  comprising  excellent  propor- 
tions, bearing  the  same  relation  to  each  other  in  all  sizes.  In  this  par- 
ticular their  standard  is  certainly  better  than  the  American  standard. 
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It  is  improbable  that  any  of  the  improvements  to  the  S.  M.  M.  T. 
standard  suggested  above  could  be  incorporated  at  this  time.  For  this 
reason  we  favor  its  universal  adoption  in  its  present  form,  excepting 
tolerances  (which  see  below). 

The  tolerances  specified  by  the  S.  M.  M.  T.  standard  are  so  great  that 
they  almost  entirely  defeat  its  purpose  from  the  American  standpoint. 
Accustomed  to  rims  manufactured  with  a  very  high  degree  of  precision 
and  to  very  close  tolerances,  the  American  tire  manufacturer  designs  his 
tire  to  give  an  ideal  fit  on  a  rim  exact  to  standard  and  he  is  sure  the 
tire  will  fit  practically  as  perfectly  in  a  maximum  or  minimum  rim  of 
its  size.  If  a  tire  is  made  to  fit  a  correct  S.  M.  M.  T.  standard  rim  as 
perfectly,  the  tire  cannot  be  made  to  enter  a  minimum  rim  and  will  float 
around  and  be  a  very  poor  fit  in  a  maximum  rim. 

The  S.  M.  M.  T.  standard  tolerances  follow: 


Combining  Table  I  and  IV  above  we  can  compile  Table  V,  giving  max- 
imum and  minimum  section  dimensions: 

This  table  shows  an  overlapping  of  sizes  in  a  number  of  cases. 
For  example,  for  a  120-millimeter  rim  V  maximum  equals  17  millimeters 
and  D  maximum  equals  11.7  millimeters,  while  for  a  135-millimeter  rim 
y  minimum  equals  15  millimeters  and  D  minimum  equals  11.4  milli- 
meters. Yet  in  a  properly  designed  120-millimeter  tire  bead  V  is  i 
millimeter  less  and  D  is  0.7  millimeter  less  than  in  the  case  of  a  135- 
millimeter  tire  bead.  In  Table  IV  above  the  circumferential  tolerance  is 
3  millimeters  or  a  total  tolerance  of  6  millimeters.  This  large  tolerance 
would  cause  a  hardship  in  the  use  of  inextensible  bead  tires  similar  to 
the  majority  of  tires  used  in  America  in  connection  with  quick  detach- 
able type  rims  to  the  S.  M.  M.  T.  standards.  On  a  maximum  rim  the 
tire  would  be  extremely  hard  to  apply  and  on  a  minimum  rini  it  would 
fit  very  loosely,  having  a  tendency  to  creep,  making  it  always  necessary 
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to  use  flaps  to  keep  the  inner  tube  from  being  pinched  between  the  tire 
bead  and  the  rim. 

Below  is  a  table  showing  a  comparison  between   S.   M.   M.  T.  and 
American  standard  rim  tolerances  given  in  both  inches  and  millimeters. 
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As  will  readily  be  seen  there  is  a  marked  difference,  the  American 
tolerances  being  very  much  closer  and  correspondingly  more  satisfactory. 

American  rim  manufacturers  find  it  no  hardship  to  work  to  these 
American  tolerances  and  there  are  no  rims  applied  to  cars  in  America 
to-day  which  are  not  rigidly  inspected  and  passed  within  these  tolerances. 
The  closer  tolerances  permit  of  more  accuracy  in  tire  design  and  re- 
sulting better  fit  of  the  tire  in  the  rim,  which  in  turn  results  invariably 
in  improved  tire  service — the  ultimate  goal  in  all  rim  standardization. 

We  see  no  reason  why  the  American  tolerances  without  change  can- 
not immediately  be  adopted  in  conuection  with  the  S.  M.  M.  T.  standard 
and  so  make  of  it,  to  all  concerned,  a  more  real  and  much  more  valuable 
standard. 


Paper  for 
Summer  Meeting. 


AN  ENGINEERING  BASIS  FOR  TAX- 
ATION OF  MOTOR  VEHICLES 

By    C.    O.    Ec.ERTON*    and    S.    I.    pEKETEt 

(Members  of  the  Society) 

Within  the  last  ten  years  the  highway  builders  of  this  country  and 
I^urope  have  been  compelled  to  make  radical  and  costly  changes  in  their 
methods  of  road  construction.  That  these  changes  have  been  occasioned 
largely  by  the  introduction  of  automobile  traffic  is  undeniable,  for  the 
problem  of  economic  construction  and  maintenance  of  roads  for  horse- 
drawn  vehicles  was  satisfactorily  solved  approximately  a  century  ago  by 
l'!nglish  and  Continental   road  builders. 

But  because  automobile  traffic  has  destroyed  roads  which  successfully 
sustained  animal-propelled  vehicles,  let  us  not  indict  it  with  wanton  destruc- 
tion of  property  until  its  side  of  the  case  has  been  fairly  presented. 
If  wc  were  to  take  a  typical  automobile  and  a  typical  horse  and  wagon 
of  equal  weight  and  move  them  over  parallel  stretches  of  equally  good 
roads  at  equal  speeds  until  the  road  surfaces  were  no  longer  fit  for 
economical  use.  wc  would  probably  discover  that  the  roads  would  wear 
out  at  very  nearly  the  same  time.  If  one  road  lasted  longer  than  the 
other,  it  would  quite  possibly  be  the  road  traversed  by  the  motor  car. 

Actually,  then,  the  cause  of  the  increase  in  road  destruction  is  due 
in  the  first  place  to  the  speed  at  which  the  motor  car  can  move  as 
compared  with  a  horse  and  wagon ;  and  in  the  second  place  to  the 
increased  volume  of  automobile  traffic  as  compared  with  animal  traffic. 
The  cause  for  the  former  popular  demand  for  a  specific  automobile  ta.x 

•npj-igner,   Hudson   Motor  Car  Company, 
t Hudson   Motor  Car  Company. 
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arose  probably  from  the  fact  that  the  motor  car  when  lirst  introduced 
was  considered  a  luxury,  while  the  horse  and  wagon  have  been  regarded 
as  necessities  from  time  immemorial.  At  the  present  day,  however, 
this  distinction  is  certainly  obsolescent  if  not  obsolete.  While  it  is 
essentially  illogical  that  horse-drawn  vehicles  should  be  exempt  from 
specific  taxation,  when  they  imdoubtedly  do  their  share  of  road  damage, 
it  is  nevertheless  a  fact  that  motor  vehicle  users  are  the  staunchest 
supporters  of  road  extensions  and  maintenance,  as  well  as  the  greatest 
beneficiaries  therefrom,  and  as  such  should  not  escape  a  reasonable  share 
of  the  expense  so  entailed,  whether  the  cost  is  levied  as  a  specific  motor 
car  tax  or  as  one  upon  personal  property.  Assuming  then  that  the  motor 
car  owner  is  to  pay  a  reasonable  tax,  the  amount  of  his  contribution 
should  be  in  direct  proportion  to  the  amount  of  damage  which  his  vehicle 
is  capable  of  inflicting  upon  the  road  surface. 

CLASSIFICATION    OF    ROAD-DESTRUCTIVE    ELEMENTS    OF    A    MOTOR    VEHICLE 

The  amount  of  damage  which  a  vehicle  can  inflict  upon  a  road  is 
fundamentally  dependent  upon  its  weight  and  its  velocity,  but  in  order  t<» 
better  study  these  elements  we  must  dissect  them  as  far  as  possible. 

The  destructive  power  of  weight  alone  upon  a  given  type  of  road 
surface  may  be  summarized   as   follows: 

1.  It  is  proportional  to  the  pressure  per  square  inch  of  tire  contact. 

2.  It  is  dependent  upon  the  character  of  contact,  i.  c.,  whether  metal, 

solid  rubber,  or  pneumatic  tires  are  used. 

3.  It  is  inversely  proportional  to  the  contact  diameter  of  the  wheel. 
The  destructive  power  of  velocity  in  conjunction  with   weight  upon 

a  given  type  of  road  surface  is  proportional  to  the  linear  distance  which 
the  point  of  road  contact  progresses  in  a  unit  of  time  which  is.  of 
course,  directly  dependent  upon  the  capacity  of  the  motor. 

In  other  words,  combining  both  elements  of  weight  and  velocity  the 
destructive  capacity  of  a  motor  vehicle  is  dependent  upon  the  resistance 
encountered  due  to  contact  of  various  types  of  wheels  with  road  surfaces 
at  various  speeds. 

To  set  forth  as  clearly  as  possible  the  state  of  equilibrium  existing 
between  the  forces  producing  and  the  forces  consuming  the  vehicle's 
energy,  let  us  suppose  that  we  have. in  a  convenient  place  on  the  moving 
vehicle  two  indicators.  Let  us  say  that  the  first  indicator  registers  the 
speed  of  the  car.  The  second  indicator  registers  the  horsepower  acting 
through  the  drive  wheels  at  the  speed  shown  by  the  speed  indicator. 
If  now  we  start  the  car  and  gradually  increase  the  speed  until  we  are 
unable  to  make  our  speed  indicator  register  any  increase  of  velocity,  we 
shall  arrive  at  the  conclusion  that  the  power  registered  at  that  speed  by 
our  power  indicator  is  being  entirely  consumed  in  overcoming  external 
forces  acting  upon  the  car. 

SOURCES     OF     EXTERNAL    RESISTANCE 

The  external  forces  which  prevented  increase  of  speed  in  our  supposed 
car  are  two  in  number,  and  are 
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1.  The  resistance  which  the  surrounding  air  offers  to  being  displaced 
by  the  moving  car. 

2.  The  resistance  which  the  road  surface  offers  to  being  displaced 
by  the  wheels  of  the  moving  car. 

Let  us  consider  the  general   characteristics  of  these  two   resistances. 

AIR    RESISTANCE    CHARACFERISTICS 

The  work  required  to  move  a  vehicle  against  air  resistance  is  pro- 
portional to  the  area  exposed  and  proportional  to  the  square  of  the 
velocity  at  which  the  vehicle  moves.  If  we  plot  as  a  curve  the  work 
required  to  overcome  air  resistance,  using  for  abscissae  the  velocities 
of  the  moving  vehicle  in  miles  per  hour,  and  for  ordinates  intensity  of 
pressure  at  each  velocity,  the  curve  will  be  similar  to  that  shown  in  Fig.  i. 
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ROAD    RESISTANCE    CHARACTERISTICS 

According  to  the  theory  of  rolling  friction,  a  body  passing  over  a 
surface  produces  a  depression  in  that  surface.  The  depth  of  this  depres- 
sion depends  upon  the  relative  hardness  of  the  surface  and  that  of  the 
body. 

The  force  required  to  produce  motion  in  the  above  rolling  body  varies 
directly  as  the  pressure  between  the  body  and  the  surface;  directly  as 
one-half  the  chord  of  the  arc  of  depression;  and  inversely  as  the  radius 
of  the  rolling  body. 
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Referring  to  Fig.  2, 

l'  = .  <i) 

r 

F 

a  = r  (2) 

W 

\V  =  Weight  in  pounds  upon  wheeL 
F="  Force  in  poands  to  produce  horizontal   motion. 
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r  =  ^  diameter  of  wheel. 

a  =  Coefficient  of  rolling  friction. 

F 
In  this  equation  the  fraction  —  represents  nothing  else  than  the  force 

W 
per  pound  of  weight  required  to  cause  rolling  motion. 

F 
The  magnitude  of  the  fraction  —  may  be  accurately  determined  experi- 

W 
mentally  for  the  various  combinations  of  road  surfaces,  types  of  tires 
and  wheel  diameters  in  common  use  at  known  speeds.     Let  us  suppose 
we    have   determined   by   means   of   draw-bar   dynamometer   or   by    re- 

F 
tardation  the  value  of  —  required  to  move  various  diameters  of  wheels 

W 
equipped  with  a  certain  kind  of  tire  over  one  class  of  road  surface  at 
known  speeds.  Having  done  this  we  may  from  equation  (2)  compute 
the  values  of  a  for  various  sizes  of  wheels  for  each  possible  combina- 
tion of  tires  and  road  surfaces.  The  results  of  the  foregoing  computa- 
tions may  then  be  tabulated;  a  separate  table  being  made  for  each  com- 
bination of  tire  and  road  surface  and  each  table  giving  the  value  of  a 
corresponding  to   various  possible   diameters  of  wheel. 
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FIG. -4 
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If  we  plot  a  curve  representing  the  work  required  to  overcome  road 
resistance,  using  for  abscissae  the  velocities  of  the  moving  vehicle  in 
miles  per  hour,  and  for  ordinates  the  magnitude  of  the  tractive  effort  F 
which  will  be  required  to  overcome  the  force  caused  by  road  resistance 
at  that  velocity,  we  will  have  a  curve  similar  to  that  shown  at  Fig.  3. 

The  force  F  is  in  effect  that  which  would  be  directly  exerted  by  a 
horse  in  dragging  a  vehicle. 

In  our  case  we  must  instead  deal  with  a  force  tending  indirectly  to 
prodtxre  horizontal  motion  by  rotating  a  wheel.  In  other  words,  we 
have  a  mcdianickl  cotiple  composed  of  a  force  F  tending  to  rotate  the 
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wheel  through  the  medium  of  a  gear  or  sprocket;  opposing  the  road 
resistance  R  applied  at  the  tread  of  the  tire.    (See  Fig.  4.) 

Instead,  therefore,  of  pure  rolling  action  we  have  a  comlnnation  ot 
rolling  over  the  road  surface  and  a  tangential  force  acting  between  the 
tire  and  the  road  surface. 

There  will  be  two  stages  of  the  tangential  phase:  First,  when  the 
tonjue  rotating  the  wheel  is  less  than  the  torque  due  to  the  adhesion 
between  the  tire  and  road.  Second,  when  the  torque  rotating  the  wheel 
is  more  than  the  resisting  torque  due  to  adhesion  between  the  tire  and 
road.  In  other  words,  the  two  stages  are  when  the  tire  does  not  slip 
and  when  it  does  slip. 

HVI-OTHETICAL    .ACTION    OF    WHEELS    UTON    ROAU 

There  are  three  general  classes  of  road  surface  to  which  we  should 
Kive  consideration  in  regard  to  their  behavior  under  the  action  of  wheels . 

The  tirst  class,  such  as  brick  and  concrete,  which  show  compara- 
tively little  deflection  under  the  action  of  rubber  tires. 

The  second  class,  such  as  asphalt,  macadam,  and  bituminous  macadam, 
which  show  some  noticeable  depression  under  wheel  action. 

The  third  class,  such  as  gravel,  earth  and  sand,  which  show  very 
considerable  depression  under  wheel   pressure. 

In  other  words,  the  surfaces  are  classified  according  to  the  approach 
of  their   materials   toward   theoretically  perfect  elasticity. 

KOADS    OF    HARD    MATKKIAL 

If  we  take  the  case  of  a  concrete  road  or  one  of  brick  supported  upon 
a  concrete  foundation,  we  have  a  condition  closely  resembling  that  of  a 
l)eam  uniformly  supported  from  l>elow  and  acted  upon  from  above  by 
repeated  stresses.  By  simply  making  the  depth  of  concrete  sufficient 
the  section  subjected  to  stress  will  he.  able  to  sustain  an  almost  infinite 
number  of  deflections  without  fracture.  Consequently  it  would  appear 
to  be  a  practical  impossibility  to  destroy  an  adequately  constructed  con- 
crete road  by  rolling  a  loaded  wheel  over  it. 

If  destruction  exists,  then  it  must  be  due  principally  to  the  abrasive 
action  of  the  rolling  body.  Abrasive  action  being  purely  a  function  of 
the  relative  hardness  and  relative  speed  of  the  rubbing  surfaces,  it  is 
obvious  that  an  ordinary  steel  wagon-tire  can  do  much  more  damage 
than  a  rubber  tire   for  the  following  reasons : 

A  concrete  surface  consists  actually  of  an  almost  infinite  number  of 
minute  particles  of  sand  and  rock  which  project  very  slightly  above  the 
cement  matrix  in  which  they  are  embedded.  The  abrasive  action  there- 
fore consists  in  either  dislodging  these  from  their  bed  or  in  crushing 
them.  A  rubber  tire  clearly  cannot  crush  these  particles,  for  being  so 
much  softer  it  is  merely  depressed  by  them  and  dislodgement  while  not 
impossible  is  improbable  since  it  would  be  liable  to  occur  only  when  the 
tire  has  in  addition  to  its  rolling  motion  a  slip  relative  to  the  road 
surface.  Below  the  average  legal  limit  of  speed  this  slippage  has  been 
shown  to  be  so  small   as  to  be  almost  negligible.     (See  deductions  of 
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Henry  Souther  on  Tire  Slippage  at  Brooklands  Race  Track,   S.  A.   I'.. 
Data  Sheets.) 

A  steel  tire  in  passing  over  projecting  particles,  however,  has  by  virtue 
of  its  hardness  the  power  to  crush  them.  They  then  become  powder, 
which  is  removed  by  wind,  weather  or  other  passing  vehicles,  leaving  other 
similar  particles  exposed  to  subsequent  similar  action. 
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ROADS    OF    MEDIUM    HARD    MATERIAL 

Let  US  suppose  the  second  class  of  road  surfaces  is  composed  of  a  layer 
of  short  vertical  rods  fitting  into  sockets  at  their  lower  ends  to  allow 
oscillation  in  the  direction  of  progression  (see  Fig.  5).  The  displace- 
ment of  these  rods  as  the  wheel  passes  over  them  will  be  as  follows: 
First,  the  rods  ahead  of  the  wheel  are  deflected  in  the  direction  of 
progression.  Second,  at  some  stage  of  the  passage  of  the  wheel  the 
tangential  component  force  due  to  the  drive  of  the  wheel  becomes  greater 
than  the  normal  component  due  to  the  weight  carried,  with  the  result 
that  a  rod  is  deflected  opposite  to  instead  of  in  the  direction  of  motion; 
thus  creating  or  tending  to  create  a  space  between  it  and  its  neighbor. 

If,  instead  of  independently  acting  rods,  we  have  a  surface  layer  com- 
posed of  small  crushed  stones  held  together  only  by  some  adhesive 
compound,  either  a  rupture  or  a  severe  strain  is  certain  to  occur  at  the 
point  of  deflection  reversal. 

With  a  substance  possessing  theoretically  perfect  elasticity  the  amount 
of  work  necessary  to  produce  fracture  of  a  given  section  is  of  course 
a  fixed  quantity;  and  the  fracture  may  be  produced  either  by  applying 
a  force  of  great  intensity  for  a  short  time  or  by  applying  a  small  force 
for  a  long  time. 

A  road  surface  composed  of  macadam  held  together  by  a  bituminous 
binder  is  far  from  possessing  perfect  elasticity,  so  that  while  the  viscous 
properties  of  the  binder  may  reunite  the  particles  of  stone  after  a  strain 
has  been  produced  by  a  slowly  acting  force,  it  is  reasonably  certain  that 
a  suddenly  applied  force  will  completely  rupture  the  continuity  of  the 
binding  compound. 

The  power  to  produce  this  rupture  is  then  clearly  a  function  of  the 
velocity  with  which  the  neighboring  particles  are  separated  and  hence 
proportional  to  the  velocity  of  the  vehicle. 

This  tendency  to  break  the  continuity  of  the  road  surface  is,  however, 
only  the  first  stage  of  the  destruction.  The  second  stage  is  reached  when 
the  speed  of  the  vehicle  is  such  that  there  is  appreciable  slippage  between 
the  tire  and  the  road  surface.  The  particles  which  have  become  loosened 
by  the  first  stage  of  the  process  or  during  the  passage  of  some  preceding 
vehicle  are  then  actually  extricated  from  their  place  in  the  surface  by 
contact  with  the  tire  which  then  has  motion  relative  to  the  road  surface 
instead  of  merely  rolling  over  it. 

ROADS  OF   SOFT   MATERIAL 

In  the  case  of  road  surface  composed  of  yielding  material,  such  as 
sand,  gravel  or  earth,  having  no  extraneous  material  to  bind  its  particles 
together,  the  particles  subjected  to  pressure  from  a  wheel  are  displaced 
until  brought  to  rest  by  the  friction  between  neighboring  particles.  If  we 
assume  a  static  condition  of  a  wheel  resting  upon  such  material,  it  will 
resemble  that  shown  in  Fig.  6.  Suppose  further  that  the  material  is  com- 
posed of  small,  nearly  uniform  spherical  particles.  As  the  load  of  a  wheel 
is  applied  acting  through  the  resultant  JV  to  one  particle  of  the  upper 
surface,  this  particle  is  depressed,  and  as  it  moves  downward  it  divides 
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the  pressure  between  two  particles  beneath  it.  These  two  in  turn  divide 
the  pressare  between  three,  and  this  process  continues  downward  until 
the  pressure  has  been  distributed  among  so  many  particles  that  each 
partide  no  longer  has  safticient  pressure  upon  it  to  produce  motions  in 
its  neighbors. 

In  other  words,  a  state  of  stable  equilibrium  has  been  reached.  Of 
course,  instead  of  one  particle  being  in  contact  with  the  tire,  its  weight 
is  distributed  in  small  increments  like  Wi  (Fig.  6),  which  are  resisted  by 
uniformly  distributed  small  increments  /?»  (Fig.  6),  but  the  process  of 
weight  distribution  is  essentially  as  described  and  we  have  formed  beneath 
the  tire  a  cone-shaped  mass-.     The  sides  of  the  cone  make  the  angle  P 
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with  the  base,  which  is,  in  fact,  the  angle  of  repose  for  the  material  under 
consideration.     Such  is  the  condition  under  static  load. 

Supposing  now  tliat  we  have  the  wheel  progressing  at  a  considerable 
velocity  and  at  the  same  time  exerting  a  turning  effort  against  the  road 
surface,  wc  will  have  a  condition  similar  to  that  shown  in  Fig.  7.  We 
must  now  deal  with  a  resultant  pressure  on  our  hypothetical  cone,  the 
direction  of  which  is  no  longer  vertical  but  deflected  toward  the  rear  of 
the  moving  vehicle.  The  pressure  in  question  is  the  resultant  of  the 
combination  of  weight  on  the  moving  wheel  with  a  tangential  component 
Jue  to  the  torque  which  produces  rotation  in  the  wheel.    What  we  find, 
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therefore,  is  that  die  axis  of  the  cone  ifi  no  longer  vertical,  but  takes 
such  an  angle  that  the  rear  surface  of  our  cone-shaped  mass  approaches 
or  passes  a  horizontal  line  at  the  road  surface.     As  long  as  the  cone 

There  are  three  general  classes  of  road  surfaces  to  which  we  should 
remained  with  its  axis  vertical  there  was  sufficient  mass  of  particles  sur- 
rounding it  to  prevent  any  upheaval,  but  with  the  inclined  position  some 
of  the  stressed  particles  in  the  area  of  disturbance  are  exposed.  The 
result  is  that  there  is  an  actual  upheaval  or  wave  formed  behind  the 
wheel.  Because  of  this  wave  there  is  a  displacement  of  material  from 
the  road  surface. 

It  should  be  noted  here  that  the  same  power  of  wave  formation  exists 
in  the  case  of  a  horse-drawn  vehicle,  the  only  difference  being  in  degree 
and  direction  of  propagation  of  the  wave.  The  horse-drawn  vehicle  propa- 
gates its  wave  ahead  of  instead  of  behind  it,  due  to  the  fact  that  the 
friction  of  the  wheel  hub  on  the  axle  sets  up  a  resistance  to  rotation 
which  is  balanced  by  a  force  acting  between  the  tire  and  the  road  surface. 

The  conclusion  we  may  draw  from  the  analysis,  however,  is  that  the 
power  as  well  as  to  some  extent  the  velocity  of  the  vehicle  is  instrumental 
in  destroying  the  soft  type  of  road  surface.  Perhaps  the  most  perfect 
engine  of  destruction  ever  devised  for  this  class  of  road  is  the  horse- 
drawn  buggy  with  an  extremely  narrow  steel  tire  which  cuts  into  the 
road  surface  with  all  the  speed  and  effectiveness  of  a  thin  knife,  leaving 
a  rut  which  is  augmented  by  succeeding  vehicles  with  even  normal  tire 
widths.  The  action  of  tires  having  excessive  pressure  per  unit  of  contact 
surface  is  therefore  abnormal  and  will  not  be  included  in  our  analysis. 

A  potent  factor  in  destruction  of  both  soft  and  medium-hard  roads  is 
the  action  of  a  car  as  it  passes  rapidly  around  a  curve.  In  this  case  the 
tendency  of  the  tire  to  skid  under  the  action  of  centrifugal  force  is  pro- 
portional to  the  square  of  the  velocity  of  the  car  and  the  radius  of  the 
curve  upon  which  the  car  turns.  The  point  we  wish  to  bring  out,  how- 
ever, in  this  connection  is  that  the  velocity  of  a  vehicle  is  a  considerable 
factor  in  the  destruction  of  all  classes  of  roads,  and  that  for  a  given  type 
of  tire  the  coefficient  a  will  differ  for  each  type  of  road. 

RfXATlOXSHIP    BETWEEN    TOWER    AND    RESISTANCE 

Now  that  we  have  noted  the  effect  of  resistance  to  car  velocity  upon 
road  surfaces,  let  us  next  look  into  the  general  relation  of  power  to 
resistance.  In  Fig.  i  we  plotted  a  curve  which  expressed  the  magnitude 
of  the  force  set  up  by  the  air  resisting  the  passage  of  a  vehicle  moving 
at  various  speeds.  In  Fig.  3  we  plotted  a  curve  which  expressed  the 
magnitude  of  the  force  set  up  by  the  road  surface  resisting  the  passage 
of  a  wheel  moving  at  various  speeds.  The  total  resistance  encountered 
by  the  car  is.  therefore,  equal  to  the  sum  of  the  two  individual  resistances. 
In  both  Figs,  i  and  3,  the  scale  of  abscissae  and  ordinates  was  the  same, 
so  that  if  we  wish  to  express  graphically  the  magnitude  of  the  total  resist- 
ance to  motion  of  a  moving  vehicle,  we  may  do  so  by  plotting  on  the 
same  scale  of  co-ordinates  a  curve,  the  ordinate  of  which  at  any  given 
speed  is  equal  to  the  sum  of  the  ordinates  for  each  of  the  characteristic 
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curves  at  that  same  speed.  Fig.  8  shows  such  a  curve.  The  work  by 
which  we  overcome  the  work  due  to  total  resistance,  represented  by  the 
area  under  the  combined  resistance  curve  (Fig.  8)  is  nothing  else  than  the 
work  delivered  at  the  rear  wheels  by  the  motor  acting  through  the 
medium  of  the  transmission  system. 

Suppose  that  we  plot  upon  the  same  system  and  scale  of  co-ordinates, 
a  curve,  the  ordinate  of  which  at  any  given  speed  is  equal  to  the  magni- 
tude of  the  force  propelling  the  aforesaid  vehicle.  Then  assuming  that 
our  horsepower  is  of  constant  magnitude  it  will  be  represented  by  a  curve 
shown  in  Fig.  9. 

As  a  means  of  comparing  this  latter  with  our  total-resistance  curve, 
let  us  superpose  one  upon  the  other,  keeping  our  base  line  and  origin  coin- 
cident as  in  Fig.  10.  Near  the  point  of  zero  velocity  the  ordinates  of  the 
propelling- force  curve  are  much  higher  than  those  of  the  total-resistance 
curve.  The  ordinates  of  the  total-resistance  curve,  however,  increase  as 
we  move  toward  the  right  until  we  finally  reach  a  point  at  which  the 
ordinate  is  equal  to  the  ordinate  of  the  propelling-force  curve  for  that 
velocity. 

The  significance  of  this  coincident  is  that  at  this  velocity  the  pro- 
pelling and  resisting  forces  are  exactly  in  equilibrium,  and  that  this 
velocity  may  be  maintained  but  cannot  be  exceeded.  If  we  consider  a 
vehicle  of  the  same  mass  as  the  one  just  mentioned,  but  impart  to  it  a 
propelling  force  equal  to  only  one-half  that  of  the  first  body,  then  clearly 
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the  curve  of  propelling  forces  will  intersect  the  curve  of  total-resisting 
forces  at  a  point  much  nearer  the  zero  velocity  than  was  the  case  with  the 
first  body.  Hence,  maximum  possible  velocity  is  proportional  to  pro- 
pelling force. 

Should  we  wish  now  to  pass  from  a  consideration  of  propelling  and 
resisting  forces  to  a  consideration  of  work  required  for  propulsion  and 
resistance,  we  may  do  so  by  comparing  the  areas  under  the  plotted  curves. 
From  such  comparison  we  shall  see  that  from  the  point  where  the  curves 
of  propulsion  and  resistance  intersect,  the  velocity  will  remain  constant 
and  its  product  by  the  ordinate  at  that  point  will  be  equal  to  the  power 
required  to  maintain  that  velocity. 

SYSTEM    APPLICABLE   TO   ANY   VEHICLE 

The  moving  vehicle  which  has  been  under  consideration  might  be 
either  an  animal  or  a  mechanically  propelled  vehicle,  and  still  be  sus- 
ceptible to  the  same  theatment,  but  of  course  the  power  and  resistance 
curves  would  present  different  characteristics.  As  an  example,  Fig.  ii 
shows  the  curves  for  a  horse-drawn  vehicle  and  a  motor  car.  In  the  case 
of  the  horse-drawn  vehicle  the  only  resistance  which  we  have  to  over- 
come is  the  road  resistance.  The  line  representing  the  propelling  force  is 
a  straight  line  parallel  to  the  base  line  and  its  distance  above  it  is  pro- 
portional to  the  number  of  horses  pulling  upon  the  vehicle. 

LEGAL  AND  PRACTICAL  LIMITS  ON  VELOCITY 

Nearly  every  State  in  the  Union  imposes  a  limit  upon  the  speed  at  which 
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a  vehicle  mav   travel  over  its  r(n<i& 
thirty-eight  States  <li«*vs  iLselt  u*  be 

In  VoL   I   ei  the  S.  A.   E.   liaia  Slxets 
Churchward,  giving  i^ieal  speed*  in 
weights.     A  prefixed  note  sajs: 
that  is  to  say.  life  ot  ragme,  transmissaooL  tires  i 
as  a  whole,  experience  has  siiuwii  that  the  kAmTo^  table 
speeds  is  approxinuttdy  correct.* 

The  speeds  given  in  that  table  are  lower  tlan  tlie  average  of  tke  State 
limitations.  If  we  consider  that  cm  o«r  graphical  ncfrvscstatioa  oi  road 
resistance  and  tractive  forces,  our  hnes  rcprescst  average  reiativr  cmmL- 
tions  of  power  to  road  resistance,  it  is  dear  that  aa  aTcrage  aHto«»?Uc 
has  sufficient  power  to  exceed  speed  limits  nxed  either  by  law  <:<  b% 
general  expediencv'  regarding  life  and  onintcnaiioe  of  car.  The  ^ncstioe. 
naturally  arises  at  this  poinc  therefore,  why  sboald  we:,  as  is  »:w  tbe 
general  tendenc>\  tax  a  man  in  proportion  to  the  power  of  Ins  notor 
when  actually  he  must  not  ooh*  break  the  law  to  use  the  fnll  power  for 
which  he  is  taxed,  but  also  must  shorten  the  hfe  of  his  vehicle  l«y  so  doiqg. 
It  is  quite  presumable  that  with  efficient  police  regnlatioa  a  man  caa»'4 
habitually  or  with  impunity  exceed  fixed  speed  law 5.  More«>\er.  looking 
at  a  motor  car  as  a  pleasure  vehicle,  it  is  doubtful  if  the  occupant^  nf  a 
car  derive  any  genuine  pleasure  or  benefit  from  speeds  in  excess  oi  25 
miles  an  hour. 

Looking  at  the  subject  from  all'angles,  then,  it  b  very  doubtful  if  a 
amservative  man  cares  to  drive  his  car  at  a  higjier  average  speed  than 
J5  miles  an  hour,  so  that  the  average  of  rcMHi  resistance  which  we  nmst 
o>n5ider  will  he  that  encountered  at  that  speed.  Bm  as  we  have  previously 
stated,  the  destructive  effect  of  a  vehicle  on  the  road  at  a  given  speed  i- 
measured  by  the  resistance  encountered  at  that  speed ;  so  that  our  measure 
of  the  destructiuu  which  a  car  can  cause  to  a  road  will  occur  at  the  legal 
speed  which  is  25  miles  per  hour. 

Any  road  vehicle,  then,  should  be  primarily  taxed  in  proportion  to  it5 
road  destructive  power  and  hence  in  proportion  t«>  its  road  resistance  at 
its  allowable  speed,  and  not  at  a  speed  in  excels  of  that,  even  though  the 
motor  may  be  of  sufficient  horsepower  to  maintain  a  higher  rate  of  speed. 

HOIRS    PER   DAY    WHICH    VEBnTES    TSE    ROADS 

It  is  not  alone  sufficient,  however,  that  the  vehicle  should  he  taxed 
entirely  in  proportion  to  the  Road  Resistance.  As  is  verv-  evident,  certain 
classes  of  vehicles  use  the  roads  a  far  greater  numl>er  *n  hours  per  da>, 
week,  or  month  than  do  other  classes,  and  the  amt-mrn  of  work  which 
they  do  in  destroying  roads  is  directly  proportional  to  the  relative  length 
of  time  during  which  they  are  in  motion  on  the  roads. 

The  problem  of  determining  an  average  of  the  number  of  hours  per 
day  spent  by  each  class  of  vehicle  on  the  roads  is  somewhat  difficult.  In 
this  respect  we  will  class  vehicles  under  the  heads  of  commercial  and 
pleasure  vehicles.  Of  the  commercial  vehicles,  omml>uses  use  the  road** 
the   greatest  number  of   hours  per  day.     If  we  a.ssume  that  they  give 
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continuous  service  (365  days  per  year)  from  six  in  the  morning  until  nine 
at  night,  we  shall  be  well  within  the  actual  limits  of  operation.  This 
gives  15  hours  per  day  during  which  they  use  the  roads. 

Motor  trucks  are  the  next  in  order  of  length  of  time  per  day,  which, 
if  we  consider  the  average  business  day,  will  be  about  ten  hours.  Inasmuch 
as  there  are  but  about  300  working  days  per  year,  allowing  for  Sundays 
and  holidays,  the  average  as  compared  with  omnibuses  and  pleasure  cars 

300 
will  be  10  X hours,  which  makes  a  daily  average  of  about  8}4  hours. 

365 
With  pleasure  cars  the  time  factor  is  very  indefinite.  Let  us  assume 
that  a  man  drives  his  car  to  and  from  his  home  and  his  place  of  busi- 
ness twice  a  day,  and  goes  out  for  an  hour's  ride  in  the  evening  and 
spends  about  nine  hours  in  his  car  on  Sunday.  The  number  of  hours  con- 
sumed in  trips  to  and  from  work  may  be  estimated  at  a  maximum  of 
3  per  day.  Let  us  say  that  considering  all  seasons  of  the  year,  the  man 
drives  on  an  average  one  hour  in  the  evening.  Now  adding  in  the  9  hours 
of  Sunday  driving  we  get  a  total  of  18  -f  6  +  9  =  33  hours  per  week,  and 
an  average  of  4^  hours  per  day. 

APPLICATION    OF    HOURS    PER    DAY    FACTC« 

If  our  assumptions  have  been  approximately  correct  we  must  further 
modify  our  road  resistance  by  discriminating  between  the  different  classes 
of  vehicles,  that  is,  omnibuses,  trucks  and  pleasure  cars  in  the  propor- 
tion of  15,  Syi  and  4^.  That  is  to  say,  that  if  we  regard  the  tax  rate 
for  pleasure  vehicles  as  the  basic  rate,  the  rate  for  trucks  will  be  about 
i^  times  the  basic  rate,  and  the  rate  for  omnibuses  will  be  35^  times  the 
basic  rate. 

Ip  justice  to  the  road  builder  it  would  be  well  to  establish  lower 
limits  of  speed  for  vehicles  of  excessive  weight  per  square  inch  of  tire 
contact.  This,  in  fact,  has  been  done  in  some  States,  notably  in  Massa- 
chusetts and  New  York.  At  just  what  point  these  limits  should  be  estab- 
lished could  be  determined  by  experimental  means. 

GENERAL  CONCLUSIONS 

After  one  has  scrutinized  the  superposed  characteristic  curves  of 
power  and  resistance  and  grasped  the  significance  of  the  area  representing 
work  to  the  right-hand  side  of  the  line  of  2S-mile  per  hour  velocity,  he 
cannot  but  understand  what  a  comparatively  small  portion  of  the  aver- 
age horsepower  of  a  motor  is  actually  used  in  doing  destructive  work  on 
the  road.  And  understanding  this  fact  it  would  be  logical  to  give 
consideration  to  some  tax  system  bearing  a  more  direct  relation  to  road 
destruction   than   does  the  horsepower  scale. 

Such  a  mode  of  taxation  would  in  no  wise  work  injustice  either  to  the 
State  or  to  the  vehicle  user  and  would  tax  the  user  in  proportion  to  the 
total  yearly  road  destruction  of  his  car  at  legal  speed.  This  road  destruc- 
tion could  be  calculated  by  some  formula  which  takes  into  account  the 
various  items  of  weight,  wheel  diameter  and  type  of  tires. 
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While  it  is  not  entirely  within  the  scope  of  this  paper  to  derive  sti€h  a 
formula,  we  may  suggest  one  taking  the  general  form  here  shown: 
Wa 

Total  tax  = V«  X  K  X  Tax  rate  per  unit. 

r 
In  this  formula 

VV  represents  the  total  weight  of  car. 
a  =  Coefficient  of  rolling  friction. 
T=zl^  tire  diameter. 
Vm  =  Legal  velocity  in  miles  per  hour. 
K  is  a  factor  proportional  to  the  average  number  of  hours  per  day 
which  a  given  type  of  vehicle  uses  the  road  relative  to  the  stand* 
ard  type  on  which  the  tax  rate  is  based. 
The  value  of  a  should  be  determined  only  after  a  series  of  exhaustive 
experiments. 

To  bring  out  more  clearly  the  radical  differences  between  the  two 
systems  of  taxation,  let  us  take  a  practical  example. 

Suppose  we  consider  a  touring  car  and  a  medium-capacity  truck. 
The  monetary  value  of  each  is  about  the  same.  The  touring  car  has  a 
motor  of  the  same  bore,  stroke  and  number  of  cylinders.  The  touring 
car  has  pneumatic  and  the  truck  solid  tires.  Under  the  horsepower 
scale  both  vehicles  pay  the  same  tax.  If  they  travel  over  a  road  at  the 
same  rate  of  speed,  however,  it  is  hardly  probable  that  they  do  the  same 
amount  of  damage,  and  yet  for  this  damage  both  must  pay  equally. 

On  the  other  hand,  if  we  taxed  each  vehicle  in  proportion  to  the 
destruction  each  might  cause  to  the  road,  each  pays  only  for  its  share 
of   the  destruction. 

Which  system  of  taxation  appears  then  to  be  more  logical;  the  one 
based  on  horsepower  or  the  one  based  on  destructive  power? 
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Paper  for 
Summer  Meeting. 

POWER  AND  PERFORMANCE  OF 
GASOLINE  MOTOR  TRUCKS 

CoRXELRS  T.  Myers* 
(Member  of  the  Society) 

Eighteen  months  ago  the  writer  presented  to  the  Society  a  paper  en- 
titled ''Motor  Capacity  for  Motor  Trucks,"  in  which  was  given  a  for- 
mula for  comparing  the  motor  capacity  (based  on  the  A.  L.  A.  M. 
rating)  of  the  various  motor  trucks  on  the  market.  This  formula  was 
based  on  the  characteristics  of  the  truck — weight,  motor  dimensions  and 
efficiency,  gear- reduction,  efficiency  of  the  transmission  system,  and  driv- 
ing-wheel diameter.  No  attempt  was  made  to  go  into  the  derivation  of 
the  formula,  the  object  of  the  paper  being  to  center  attention  on  \\\rxx 
seemed  to  the  writer  an  unwarranted  tendency  on  the  part  of  designers 
of  gasoline  motor  trucks  to  burden  them  with  motors  of  too  great  ca- 
pacity. Certain  assumptions  were  made  from  the  meager  data  then  at 
hand,  and  comparisons  were  made  with  existing  practice  in  motor  truck 
design  both  in  this  country  and  abroad. 

Shortly  after  the  presentation  of  the  paper  mentioned,  I  was  engaged 
on  some  work  which  put  into  practice  the  ideas  referred  to  in  the  paper 
A  truck  was  designed  and  built  and  a  number  of  tests  made  with  it.  The 
results  tallied  so  closely  with  previous  assumptions  that  I  am  led  to  be- 
lieve that  those  assumptions  are  nearly  correct  for  the  average  conditions 
under  which  such  trucks  operate  in  this  country.  The  results  are  there- 
fore placed  before  you  for  discussion,  and  the  derivation  of  the  formula 
will  be  given  so  that  there  will  be  no  chance  for  misunderstanding  a"? 
to  its  scope  or  limitations. 

To  recall  the  gist  of  the  previous  paper,  calculations  were  made  t<> 
reduce  motor  dimensions,  gear-reductions,  etc.,  to  the  force  available 
at  the  driving-wheels,  the  tractive  effort  which  the  motor  and  transmission 
system  of  the  particular  truck  were  capable  of  exerting.  This  force,  ex- 
pressed in  pounds,  was  divided  by  the  total  weight  in  pounds  on  the  tires 
(consisting  of  the  chassis,  body  and  load)  and  the  result  was  the  "Tractive 
Factor"  of  the  truck,  expressed  in  pounds  of  tractive  effort  per  pound  of 
total  weight  This  term  designates  the  ability  of  the  truck  to  overcome 
certain  resistances  to  propulsion,  and  must  at  least  be  equal  to  a  "Resist- 
ance Factor,"  composed  of  the  road  coefficient,  plus  an  assumed  grade 
which  must  be  climbed  in  high  gear,  plus  any  other  resistance  to  propul- 
sion— such  as  air  resistance  or  the  load  imposed  by  a  trailer.  The  road 
coefficients  were  calculated  from  figures  given  by  Mr.  Churchward  on 
page  22,  Vol.  L,  S.  A.  E.  Handbook,  for  resistance  to  rolling  in  pounds  per 
ton  on  solid  tires.  These  figures  divided  by  2000  become  the  road 
coefficients,  and  if  we  add  the  assumed  grade  (expressed  in  per  cent, 
divided  by  100)  we  have  the  resistance  factor  for  any  particular  type  of 


•Mechanical   Engrineer,  Detroit,   Michigan. 


Digitized  by 


Google 


GASOLINE  MOTOR  TRUCKS  205 

road  on  such  a  grade  expressed  in  the  same  terms  as  the  tractive  factor. 
The  two  can  then  be  equated  for  the  purpose  of  checking  or  determining 
the  motor  capacity. 

The  formula  was  derived  as  follows: 

Given  the  bore  and  stroke  of  a  motor  wc  can  get  the  A.  L.  A.  M. 
horsepower  and  determine  the  torque  on  the  propeller-shaft. 

33000  X  HP  X  12 

Torque  of  motor  in  lbs.  at  i"  radius  = (i) 

2TXRPM 

As  the  A.  L.  A.  M.  formula  is  based  on  the  output  at  a  piston  speed  of 
looo  feet  per  minute,  and  s  being  the  stroke  of  the  motor  in  inches, 

1000  X  12 
RPM  = (2) 

2S     ' 

b"n 

A.L.A.  M.  HP  =  —  (3) 

2.5 
Subsfituting  (2)  and  (3)  in  (i)  we  have 

33nb's 
torque  =  t  = =  4.2nb's  (4) 

This  motor  torque  can  be  reduced  to  tractive  effort  E  at  the  periphery 
of  the  driving  tires  as  follows : 

t  X  gear-redtrctidh  (R)        2tR 

E  =  ■ =  (5) 

14  dia.  of  driving  tires  D 

Substituting  for  /  we  have 

8.4nb'sR 

£ in  pounds.  (6) 

D 

Xow  the  tractive  factor  TF,  referred  to  above,  is  the  tractive  effort  in 

K 
pounds  divided  by  the  total  weight  in   pounds  on  the  tires;   equals  — , 

W 
whence. 

8.4nb'sR 

TF  =  (7) 

DXW 

.Ml  of  the  above  is  on  the  assumption  that  the  motor  develops  at  any 
speed  a  torque  equivalent  to  its  A.  L.  A,  M.  horsepower  rating  at  that 
speed,  and  that  the  efficiency  factor  of  the  transmission  system  is  unity; 
so  that  for  practical  use,  other  than  a  comparison  of  the  relative  motor 
capacity  of  a  number  of  trucks,  it  is  necessary  to  multiply  the  result  by 
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€m  (the  factor  representing  the  actual  motor  torque  with  reference  to 
the  torque  based  on  the  A.  L.  A.  M.  rating),  and  by  et  (the  factor  repre- 
senting the  efficiency  of  the  transmission  system)  ;  em  varying  between 
.90  and  1.4,  and  et  varying  between  .70  and  .85.     Then  (7)  becomes 

8.4nb»sR 

"TF"  = X  Cm  X  cf  =  "RF"  (8) 

DXW 

And  "RP'  X  D  X  W 

nb's  = (9) 

8.4Reme< 

In  the  previous  paper  em  was  taken  as  1.2,  and  et  as  0.70.    Using  these 
factors  in  connection  with  four-cylinder  motors  reduced  (8)  to 

28.22b*sR 

"TF''  = (10) 

DXW 

Several  have  taken  the  stand  that  em  =  1.2  is  too  high  and  that  at  present 
the  average  truck  motor  cannot  be  relied  upon  to  perform  at  such  a  rate. 
In  the  light  of  some  experiments  made  during  the  past  year,  ^19  =  i.i 
might  be  taken  as  a  more  reasonable  specification  for  the  time  being.  On 
the  other  hand,  et,  even  for  chain-driven  trucks  which  are  not  new,  it  is 
believed  will  be  close  to  0.80  in  well  designed  chassis,  and  in  some  cases 
exceed  this  figure;  however,  0.76  is  quite  conservative,  and  using  these 
revised  figures  in  connection  with  four-cylinder  motors  (8)  becomes 

28.2b"sR 

«TF'  = =  "RP*  ( II ) 

DXW 

"RP'  X  D  X  W 

and  b*s  = (12) 

28.2R 
**TF"  need  not  be  greater  than  the  resistance  factor,  "RF"  expressed 
in  pounds  of  drawbar-pull  per  pound  of  total  weight  on  the  tires. 

It  may  not  be  amiss  here  to  repeat  the  road  coefficients  expressed  in 
terms  for  use  in  these  equations. 

Hard,  level  asphalt o.oioo 

Wood  pavement o.oi  15 

Level  macadam o.oi  15  —  0.0300 

Plank  road 0.0090 

Cobble   stones 0.0175 

Good  dirt  road 0.01 10  —  0.0200 

Ordinary  country  road   (dirt) o.oaao 

Sand  0.2000 

The  above  figures  are  subject  to  some  modification  d^e  to  the  Ya.riation 
in  tire  compounds,  diameters,  etc.    The  writer  believes  that  under  average 


Digitized  by 


Google 


GASOLINE  MOTOR  TRUCKS  ao7 

conditions  0.0175  represents  fairly  well  the  coefficient  of  macadam  and  good 
dirt  roads  and  the  poorer  stretches  of  city  pavements.  A  truck,  fully 
loaded,  should  be  able  to  climb  a  3  per  cent,  grade  over  such  roads  in 
gear,  but  miKh  more  than  this  is  inadvisable  because  it  burdens  the  truck 
with  a  powerplant  and  transmission  out  of  proportion  to  the  requirements 
for  80  to  90  per  cent,  of  its  work,  except  in  cases  of  special  service  over 
normally  bad  roads  and  heavy  grades.'  The  sum  of  these  two  items, 
0.0475,  is  the  resistance  factor,  "/?F."  Where  the  body  on  the  truck  chassis 
is  very  large  and  the  speed  of  the  truck  is  comparatively  high,  an  addi- 
tional allowance  must  be  made  for  wind  resistance;  but  I  believe  that  a 
"T'/T"  greater  than  0.0475  is  hardly  necessary  for  well-designed  trucks  of 
I-  to  7-ton  load-capacity. 

The  truck  referred  to  in  the  second  paragraph  of  this  paper  was  de- 
signed to  carry  a  pay-load  of  5000  pounds.  The  estimated  weight  of  the 
chassis,  body  and  load,  was  10,000  pounds ;  the  motor  size  was  3^"  x  S%'' 
( four  cylinders)  ;  the  gear-reduction  on  "high,"  8.05  to  i ;  the  diameter  of 
the  tires  on  the  driving-wheels,  36*.  Applying  these  figures  in  (11)  we 
have 

28.2  X  3^  X  3K  X  5^  X  8.05 

"rF"=  = =  .0475 

36  X  10,000 

THE  TRUCK  TESTED 

The  truck  was  of  conventional  chain-drive  type,  built  from  parts  largely 
purchased  in  the  open  market,  but  the  general  design  was  first  care- 
fully worked  out,  and  every  detail  studied  from  four  aspects — reli- 
ability, accessibility,  efficiency  and  cost.  The  first  two  items  were  con- 
sidered of  prime  importance,  the  third  essential,  and  the  last  only  when 
the  first  three  were  satisfied,  although  low  cost  was  kept  constantly  in 
mind.  Two  general  plans  were  made  and  discarded  in  favor  of  a  third 
which  seemed  to  be  capable  of  fulfilling  expectation  on  all  four  points. 
The  mountings  of  the  parts  were  planned  with  care  that  they  should  be 
simple  as  well  as  substantial;  in  fact,  simplicity  was  the  keynote  of  the 
chassis. 

While  the  truck  was  built  in  accordance  with  some  very  definite 
theories,  it  was  not  built  merely  to  demonstrate  those  theories,  for  the 
writer  felt  that  previous  experience  fully  warranted  the  lines  followed. 
It  was  built  as  the  first  of  a  series  to  be  placed  on  the  market;  and  the 
trials  were  made  in  order  to  amply  satisfy  those  interested  that  it  would 
perform  in  accordance  with  certain  standards  and  could  be  built  within 
the  range  of  a  certain  schedule  of  costs.  The  chassis  was  not  a  special 
one  built  to  fit  a  theory  instead  of  being  laid  down  as  a  commercial  propo- 
sition. It  was  put  through  a  1500-mile  test  in  which  it  performed  up  to 
expectations.  Some  of  the  results  of  this  test  bear  directly  on  the  for- 
mulas given  above. 

The  truck  weighed  4800  pounds,  including  body,  oil,  water,  gasoline, 
tool-kit,  and  a  few  spare  parts.     The  pay-load  carried  throughout  the 
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greater  part  of  the  1500  miles  was  5600  pounds,  which  brought  the  weight 
on  the  tires  up  to  10,400  pounds.  No  attempt  was  made  before  startinK 
to  tune  up  the  motor  or  other  parts  to  their  very  best.  These  were  as- 
sembled after  an  inspection  and  very  few  adjustments  were  made.  A 
few  accelerometer  readings  were  taken  to  check  the  carbureter  adjust- 
ment, and  to  ascertain  in  a  general  way  whether  the  motor  was  develop- 
ing its  A.L.A.M.  rated  horsepower.  .\s  approximately  rated-horsepower 
was  indicated,  nothing  further  was  done;  after  a  preliminary  run  of  50 
miles  under  load,  the  truck  was  started  across  country. 

The  first  run  of  340.1  miles  from  Detroit  to  Pittsburgh  was  made  in 
3j/^  days.  On  this  run  one  rear  wheel  twice  went  into  the  ditch;  and  in 
Cleveland  one  rear  wheel  went  through  a  garage  wooden  floor.  On  all 
three  occasions  the  truck  pulled  out  under  its  own  power  without  other 
assistance,  in  spite  of  extreme  frame  distortion.  In  Cleveland  all  the  load 
was  removed  and  a  l)lock-and-tackle  rigged  from  a  beam  overhead  hooked 
to  the  felloe  of  the  wheel  that  had  sunk  through  the  floor.  As  the  truck 
moved  forward  under  the  power  delivered  through  the  other  wheel,  the 
depressed  wheel  was  raised.  On  the  other  two  occasions  only  half  the 
load  was  removed.  Although  on  each  occasion  the  frame  was  very  badly 
distorted  none  of  the  working  parts  was  cramped,  practically  the  full 
power  of  the  motor  being  available  as  tractive  effort  under  the  emergency 
conditions.  Unless  a  motor  truck  is  so  designed  that  this  can  be  accom- 
plished, a  larger  "TF"  must  be  assumed  and  a  proportionately  larger  mo- 
tor installed. 

The  total  amount  of  gasoline  consumed  on  the  first  trip  was  3475 
gallons — equivalent  to  9.79  miles  per  gallon.  The  specifications  called  for 
a  performance  of  a  9  mi./gal.  on  hard  level  roads.  The  economy  obtained 
was  very  satisfactory  considering  the  many  miles  covered  in  low  and  in- 
termediate gears.  The  amount  of  fuel  given  includes  that  used  in  starting 
up,  doing  a  little  cleaning,  and  waste  of  all  kinds.  Runs  of  20  to  30  miles 
in  and  around  Pittsburgh  showed  fuel  economies  well  above  10  mi./gal.; 
equivalent  to  more  than  25  pay  ton-miles  per  gallon.  The  gross  ton-miles 
per  gallon  in  some  instances  exceeded  60. 

Different  makes  of  carbureter  were  carefully  tested  for  comparison 
While  there  was  a  very  appreciable  variation  in  the  economy  the  differ- 
ences (for  the  most  part)  were  not  as  great  as  expected.  The  accelera- 
tion readings,  however,  with  the  various  carbureters,  differed  considerably 
— some  being  nearly  double  others. 

The  oil  used  in  the  motor  amounted  to  1.5  gallons;  equivalent  to  266.7 
mi./gal.  The  specifications  called  for  250  mi./gal.  The  performance  was 
fair  but  not  up  to  expectation.  It  was  considerably  bettered,  however,  in 
later  runs  when  more  care  was  taken  to  prevent  losses. 

Much  time  was  spent  in  taking  accelerometer  readings,  measuring 
grades,  and  getting  fuel  consumptions  under  varying  conditions.  A 
specially  calibrated  speedometer  with  a  30-mile  scale,  instead  of  the  usual 
60-mile  scale  made  possible  accurate  checking  of  the  speed  of  the  truck : 
and   two   odometers   checked   the   mileage.     Some   of   the   data  collected 
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aflford  interesting  light  on  the  formula  for  'TF."  Calculating  this  for 
10,400  pounds  we  get 

28.2  X  3^  X  3^  X  5J4  X  8.05 

-TF-  = =  .0457 

36  X  10,400 

Subtract  the  road  coefficient  of  .01  for  new  smooth  brick -pavement  and 
we  have  .0357,  which  indicates  that  the  truck  will  climb  a  3.57  per  cent. 
grade  on  high  gear  on  this  pavement.  As  a  matter  of  fact  it  repeatedly 
climbed  grades  of  4  to  4j/^  per  cent.,  indicating  that  either  e«\  was  greater 
than  I.I  or  that  et  exceeded  76  per  cent.  Accelerometer  readings  gave  a 
coasting-resistance  of  35  pounds  per  ton,  which  is  equivalent  to  a  resistance 
factor  of  .0175:  and  the  average  acceleration  reading  at  12  m.p.h.  was 
1.325  ft./sec./sec..  which  is  equivalent  to  .0415.  y\s  .0175  was  allowed  for 
the  road  coefficient  alone  (in  the  paragraph  following  the  tabulation  of  the 
various  road  coefficients),  it  follows  from  these  readings  also  that  cm  and 
et  arc  greater  than  have  been  allowed  for  in  (11). 

Assuming  cm  =  i.i,  ei  =  100  per  cent.,  and  a  driving-wheel  diameter 
of  34" — the  last  because  the  distance  from  the  center-line  of  the  axle  to 
the  ground  was  actually  about  17",  due  to  the  flattening  of  the  tires  under 
the  effect  of  the  load  carried — we  get  **TF"  =^  .0622.  Adding  to  the  ac- 
celeration reading  .0412  the  road  coefficient  .010  and  dividing  the  sum  by 

.0412 -f  .010 

**TFr  we  get =  82.3  per  cent,  for  the  efficiency  of  the  transmis- 

.0622 

sion  system  under  full  motor  torque,  on  high  gear,  at  12  miles  per  hour. 
Calculating,  by  means  of  the  accelerometer  readings,  the  horsepower  being 
delivered  by  the  motor,  we  have 

(.0412  +  .0175)  X  10400=  529  pounds  Tractive  Effort,  and 
529X17.6 
=  20.5  horsepower, 

550  X  .83 

which  tallies  closely  with  the  rated-horsepower  at  955  r.p.m.,  plus  the  10 
per  cent  given' by  the  factor  <?in  =  i.i.    Thus 

3f4  X  3^  X  4         955 
X X  I.I  =  20.6  HP. 


2.5  1140 

Comparing  the  accelerometer  reading  .0175  with  the  "TF"  .0622,  we 
find  that  the  motor  under  normal  road  conditions  is  running  at  about  28 
per  cent,  of  its  full  capacity,  and  has  a  reserve  of  25^  times  the  normal 
running  power.  While  this  proportion  of  power  rating  is  not  great  enough 
to  give  the  maximum  gasoline  mileage,  it  docs  very  well  for  average  con- 
ditions and  leaves  an  ample  margin  of  power  for  poor  roads  and  moderate 
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grades  without  the  necessity  of  having  to  change  gears.    The  "7'F*'  for 
low  gear  figures 

.0622  X  3.65  X. 90  =.205 
and  deducting  .0175  for  the  road  coefficient  we  get  a  remainder  of  .1875 
available  for  grade  climbing  on  a  country  road — the  equivalent  of  an  18^ 
per  cent,  grade.  The  maximum  measured  grade  encountered  on  the  above- 
mentioned  trip  was  194  per  cent.,  the  road  surface  being  of  small  round 
stones  on  a  clay  bed.    The  truck  climbed  it  without  hesitating. 

A  long  series  of  carbureter  tests,  made  subsequently,  brought  out 
further  points  of  an  interesting  nature,  but  the  writer  has  not  analyzed 
the  results  thoroughly  with  respect  to  the  subject  at  hand.  As  a  check  on 
carbureter  design  and  adjustment  I  believe  that  the  accelerometer,  prop- 
erly used,  will  yield  a  great  deal  of  information.  I  have  little  faith  in  the 
results  of  block  tests,  for  they  do  not  impose  operating  conditions  upon  the 
apparatus  tested.  The  criterion  by  which  the  product  of  our  shops  is 
judged  is  its  performance  on  the  road,  and  until  we  take  pains  to  investi- 
gate this  performance  we  are  likely  to  go  considerably  astray. 

As  mentioned  hi  the  previous  paper,  the  *\TF**  formula  affords  a  ready 
means  of  comparing  the  "power"  of  gasoline  motor  vehicles.  This  is  a 
subject  which  has  suffered  much  in  the  hands  of  many  associated  with 
the  motor  industry,  and  possibly  the  formula  will  be  the  medium  of  dis- 
.  pelling  some  rather  dubious  arguments  as  to  the  value  of  large  motors  in 
gasoline  motor  vehich^s  of  any  kind.  The  formula  as  indicated  in  (8)  is 
comprehensive,  and  unless  every  factor  embraced  in  it  is  considered,  there 
can  be  no  just  comparison  of  one  chassis  with  another  so  far  as  its  power- 
plant  is  concerned'.-  As  shown  in  (10)  it  affords  a  ready  gage  for  the 
average  truck  at  present. 

For  pleasure  cars  the  constants  must  be  modified  for  use  in  designing, 
and  an  additional  coefficient  for  wind  resistance  added  to  the  resistance 
factor  "RF." 
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HIGHEST  QUALITY  SIX-CYLINDER 
CHASSIS  FOR  AMERICA 

By  a.  Ludlow  Clayden,*  M.  I.  A.  E. 
(Men^r  of  the  Society.) 

At  the  present  time  the  position  of  the  ftix-cylinder  car  in  Europe 
forms  a  very  interesting  study.  It  is  doubtful  whether  anyone  can  fore- 
cast its  future.  In  the  days  when  high  power  was  obtainable  only  from 
large  car  by  means  of  using  six  cylinders.  At  the  present  time  methods  of 
large  car  by  means  of  using  six  cylinders.  At  the  present  time  methods  of 
manufacture  and  principles  of  design  have  tuidergone  so  much  alteration 
that  numerous  high-powered  four-cylinder  cars,  which  are  quite  as  smooth 
and  pleasant  to  handle  as  the  best  six-cylinders,  are  coming  on  the  market. 
Further,  there  are  a  number  of  difficulties  peculiar  to  the  six-cylinder 
construction.  The  vexed  question  of  six-cylinder  carburetion  has  never 
been  settled.  The  difficulty  of  eliminating  periodic  vibrations  with  the 
necessarily  long  crankshaft  still  remains  pronounced.  Abo,  probably 
owing  to  piston  friction  principally,  the  six-cylinder  engine  is  invariably 
less  efficient  than  a  four-cylinder  of  equally  good  construction— efficient, 
that  is  to  say,  in  the  power  to  volume  ratio.  This  means  that  for  a  given 
power  a  six-cytinder  car  must  necessarily  be  considerably  heavier  than 
a  four  cylinder.  Add  to  this  increased  cost  for  a  given  power,  decrease 
of  available  body  space  for  a  given  wheelbase,  or  greater  length  and 
therefore  cumbersomeness  necessary  to  carry  a  bigger  body,  and  most  of 
the  disadvantages  of  the  six-cylinder  car  have  been  summed  up.  On  the 
other  hand,  there  are  a  few  six-cylinder  cars  which  possess  greater 
smoothness  than  has  yet  been  attained  with  any  four-cylinder,  owing  to 
the  undeniably  better  torque,  but  none  of  these  cars  is  efficient.  They 
are  cars  which,  while  suited  excellently  to  bear  elaborate  carriage  work 
and  provide  luxurious  travel  at  moderately  high  rates  of  speed,  are  sel- 
dom found  in  the  possession  of  men  who  drive  themselves  or  take  a 
great  interest  in  the  mechanism.  From  an  advertising  point  of  view  the 
six-cylinder  car  appears  to  have  been  made  the  only  possible  thing  for 
America.    In  Europe  the  six-cylinder  argument  is  practically  dead. 

It  is,  however,  possible  that  the  present  position  of  the  six-cylinder 
car  in  Europe  is  misleading  because  no  effort  has  been  given  to  the  pro- 
duction of  a  really  efficient  six-cytinder,  except  by  the  Sunbeam  company : 
the  30-hp.  Suobeam  holds  records  which  leave  no  doubt  whatever  con- 
cerning its  efficiency.  The  method  followed  by  such  concerns  as  the 
Sunbeam  compax^  is,  first,  to  produce  highly  efficient  cars  and  then  obtain 
quietness,  etc.,  without  depreciating  the  efficiency.    In  this  the  Sunbeam 
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and  Vauxhall  companies  in  particular  have  been  remarkably  success lul. 
The  Sunbeanri  is,  of  course,  a  small  six-cylinder,  but  there  seems  to  be  no 
reason  why  the  same  methods  should  not  be  applied  to  a  larger  engine. 

SUMMARY    OF    COMMENTS 

In  making  a  new  car  for  England  or  the  Continent  it  would  undoubt- 
edly be  far  better  to  specialize  on  a  highly  efficient  four-cylinder  type  and 
leave  the  six-cylinder  entirely  alone.  On  the  other  hand,  it  seems  that 
for  a  new  American  car  the  so  far  untried  scheme  is  the  production  of  a 
highly  efficient  six-cylinder.  The  specification  hereunder  is  a  suggestion 
for  the  main  characteristics  of  such  a  chassis. 

SPECIFICATION    FOR   MOTOR 

The  dimensions  should  be  certainly  not  more  than  4"  bore  by  6"  stroke 
and  there  would  be  several  advantages  in  adopting  3I/2"  bore  by  5^2" 
stroke;  this  latter  size  would  be  capable  of  giving  as  much  power  as  the 
largest  American  six-cylinder  engines  if  the  engine  were  made  in  accord- 
ance with  European  principles.  The  advantages  of  the  smaller  dimen- 
sions would  be  less  weight,  lower  cost,  greater  ease  in  eliminating  vibra- 
tion and  less  overall  length. 

The  cylinders  should  be  cast  in  threes  with  the  valves  all  on  the  right- 
hand  side.  The  three-cylinder  blocks  are  quite  handleable  by  one  man; 
can  be  rigged  in  position  quickly  and  easily;  are  not  so  likely  to  be  bad 
Hastings  owing  to  having  less  complication  than  a  block  of  six ;  need 
not  actually  require  more  machining  if  care  be  taken  in  the  design;  and. 
finally,  are  much  easier  to  remove  and  replace.  When  four-cylinder  blocks 
were  first  introduced  there  was  much  complaint  in  certain  quarters  that 
private  owners  would  find  them  very  awkward  to  take  off,  and  undoubt- 
edly there  was  something  in  the  objection.  A  six-cylinder  block  needs 
ver>'  elaborate  tackle  and  several  men  to  remove  it  from  and  replace  it  on 
the  crankcase  for  cleaning  with  the  pistons  in  position.  Of  course,  this 
is  not  an  objection  that  the  ordinary  buyer  thinks  very  much  of  until  he 
has  to  take  the  engine  down,  but  w^hen  he  docs  he  never  forgets  it.  Also, 
in  my  opinion,  a  six-cylinder  block  looks  very  heavy  and  rather  clumsy. 
However,  this  last  is  not  a  point  of  great  importance. 

The  water-jacketing  should  be  sufficiently  generous  to  enable  tliermo- 
syphon  cooling  to  be  satisfactory  with  an  atmospheric  temperature  of 
80°  F.  in  ordinary  country.  In  the  cylinder  blocks  the  passages  to  the 
intake  should  be  cored  and  carried  through  the  water-jacket  to  the  oppo- 
site side  to  the  valves,  bringing  the  carbureter  on^  ^tjie  left-hand  side. 
Between  the  carbureter  and  the  cylinder  castings  the  shortest  possible 
pipe  should  be  used  and  this  also  should  be  jacketed  in  a  manner  ensuring 
ample  circulation  of  hot  water.  Althoiigh  the  word  "pipe"  has  been  used 
it  is  better  to  employ  a  box  big  enough  to  contain  one  or  more  cylinder 
charges,  or  else  to  use  a  circular  loop  pipe,  as  has  been  illustrated  fre- 
quently on  various  racing  engines,  and  as  is  used  by  the  Austin  cornpany 
notably.  It  will  probably  be  necessary  to  experirnent  with  different,  jnliet- 
pfpe  arrangements,  as  different  engines  do 'not  appear  to  be  suited  by  pre- 
cisely the  same  design. 
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Returning  to  the  cylinder  castings,  these  would  each  have  a  water  inlet 
at  the  bottom  on  the  same  side  as  the  carbureter.  There  would  be  the 
usual  cast  dome  for  a  head,  and  in  addition  the  Xapier  practice  should  be 
followed  of  taking  two  pipes  from  the  jacket  immediately  adjacent  to 
the  valve-pockets,  joining  these  and  leading  them  up  to  the  radiator 
separately  from  the  main  outlet.  This  has  been  found  to  make  a  very 
great  difference  in  engines  used  in  mountainous  districts,  as  it  prevents 
entirely  the  otherwise  always-present  danger  of  formation  of  small 
pockets  of  steam  in  corners  of  the  valve-jackets,  it  being  almost  impossi- 
ble to  cast  cylinders  without  risk  of  a  few  traps  of  this  nature. 

The  crankshaft  should  have  seven  bearings  because,  although  it  is 
possible  to  make  a  fairly  satisfactory  engine  with  a  smaller  number,  the 
})est  possible  running  cannot  be  obtained  unless  the  supports  fbr^-tfae 
shaft  possess  the  maximum  of  rigidity  and  this  can  only  be  the  case  with 
seven  bearings.  The  diameter  should  be  not  less  than  2j^  inches,  this 
applying  to  both  the  main  journals  and  the  crankpins,  *  while  the  webs 
should  be  proportionally  stiff.  Weight  should  not  be  spared  in  the  crank- 
case,  as  the  success,  or  non-success,  of  the  six-cylinder  engine  depends 
almost  entirely  on  the  absolute  rigidity  of  this  portion.  Very  stiff 
webbing  to  support  all  the  bearings  is  therefore  recommended,  and  the 
case  itself  should  be  distinctly  on  the  thick  side.  Distribution  gearing 
should  be  by  inverted-tooth  chain.  A  chain  3  inches  wide  is- recommended ; 
2^/2  inches  might  be  regarded  as  the  minimum.  There  are  various  methods 
of  adjustment,  and  adjustment  is  deemed  to  be  essential,  not  for  the  use 
of  the  ow^ner  of  the  car,  but  for  convenience  in  manufacture.  There 
would  be.  of  course,  a  crankshaft  pinion,  the  camshaft  wheel,  and  at  least  ■ 
one  other.  Whether  this  should  drive  the  water  pump  and  magneto  direct 
or  whether  the  third  pinion  should  be  made  in  one  piece  with  a  skew 
gear  driving  a  cross-shaft  for  these  two  accessories,  would  depend  upon 
the  general  layout  decided  upon.  If  it  is  possible  to  dispense  with  the 
cross-shaft  a  certain  amount  of  manufacturing  cost  is,  of  course,  avoided. 
On  the  other  hand,  usually  with  large  engines  the  magneto  and  the  pump 
are  brought  into  the  most  satisfactor>'  and  most  accessible  position  by  the 
use  of  a  cross-shaft,  more  especially  when  it  is  necessary  to  keep  the 
magneto  high.  The  pump  might  also  be  inserted  directly  in  the  cylinder 
casting  by  leaving  the  front  end  of  the  cylinder  open  and  bolting  on  a 
bronze  or  aluminium  casting  carrying  the  pump  and  fan.  This  would  add 
a  facing  operation,  but  I  believe  it  would  save  in  the  long  run,  as  the 
machining  of  the  pump  chamber  and  the  bearings  for  the  fan  can  be 
carried  out  far  more  expeditiously  on  a  small  piece  than  on  the  whole 
cylinder  block. 

The  exhaust  branch  should  be  a  separate  casting  provided  with  one 
expansion  joint  between  the  two  cylinder-blocks,  and  it  should  be  kept  high, 
so  as  to  interfere  in  no  way  with  the  accessibility  of  the  valves.  Many 
European  makers  have  made  experimental  designs  in  which  the  exhaust 
manifold  was  part  of  the, casting.  They  have,  however,  always  retunieid 
to  the  separate  branch,  which  T  think  may  he  taken  as  sufficient  evidence 
that  the  cast-in  branch  is  not  satis factor\'.    Supposing  it  is  water-cooled. 
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it  is  necessary  to  make  it  very  big  externally  and  also  to  increase  consider- 
ably the  amount  of  water  carried.  If,  on  the  other  hand,  it  is  not  water- 
cooled,  it  becomes  much  hotter  than  any  other  part  of  the  casting;  being 
hotter  it  is  bound  to  expand  and  by  expanding  it  cannot  help  distorting 
the  cylinders.  Even  though  this  distortion  be  slight  it  is  sufficient  to  increase 
piston  friction  and  eventually  bring  about  tmeven  cylinder-wear.  Further, 
in  order  to  make  the  engine  thoroughly  efficient  (and  in  my  view  an  engine 
which  is  not  thoroughly  efficient  is  not  worth  introducing  as  a  newcomer 
on  an  already  well>stocked  market),  it  is  essential  that  the  inside  of  both 
the  exhaust  and  inlet  pipes  be  as  smooth  as  possible,  as  the  resistance 
offered  by  roughness  of  surface  is  a  great  deal  more  than  would  ordinarily 
be  expected.  Owing  to  the  rather  complicated  nature  of  the  core  it  is 
impossible  to  get  anything  like  a  smooth  interior  with  a  one-piece  cylinder 
and  exhaust  branch.  Of  course,  foundry  practice  has  improved  enor- 
mously, but  I  am  inclined  to  believe  that  there  is  a  tendency  to  put  too 
much  on  the  foundry.  Thus,  in  a  six-cylinder  block,  owing  to  the  large 
amount  of  metal  to  be  poured,  and  the  considerable  contraction,  it  is  possi- 
ble for  quite  grave  inaccuracies  in  wall  thickness  to  occur  which  cannot  be 
checked  except  by  cutting  up  a  casting  and,  of  course,  bad  castings  are 
•sure  to  be  those  which  one  does  not  cut  up. 

The  valves  will,  of  course,  be  enclosed  under  the  usual  cover-plates,  but 
the  tappets  should  be  mounted  in  the  cylinder  foot.  The  tappets  ought, 
in  fact,  to  be  situated  in  a  shallow  trough  formed  in  the  casting ;  that  is  to 
say,  with  the  cover-plate  removed  there  should  be  still  left  a  sufficiently 
deep  chamber  around  the  tappets  to  contain  oil  which  is  bound  to  be 
exuded  from  the  tappets.  Tappets  can  be  made  without  rollers,  but  to  the 
detriment  of  cam  durability,  and  to  a  certain  extent  to  the  detriment  of 
silence.  I  do  not  quite  see  why  this  should  be  so,  but  undoubtedly  it  is 
tru€  that  the  roller  helps  to  keep  down  noise.  It  is  advantageous  to  work 
the  tappets  in  the  nearest  possible  approach  to  an  oil  bath,  and  the  ar- 
rangement suggested,  although  not  easy  to  describe  in  words,  is  very 
simple  on  paper.  The  ends  of  the  cover-plates  should  be  curved,  instead 
of  using  a  flat  plate  butting  against  the  end-pieces  made  with  the  cylinder 
casting,  because  these  solid  end-pieces  render  the  valves  at  each  end  of  a 
cylinder  block  extremely  inaccessible.  The  curving  adds  a  little  to  the 
cost  but  is  certainly  worthy. 

The  camshaft  should  be  of  a  diameter  corresponding  proportionally 
to  that  of  the  crankshaft,  and  cams  of  the  largest  possible  diameter  which 
can  be  accommodated  should  be  employed,  partly  for  the  sake  of  durability, 
but  more  for  the  sake  of  getting  the  desired  valve  diagram  as  nearly  as 
possible.    Valves  should  be  not  less  than  2%  inches  diameter. 

For  lubricating  arrangements  the  crankshaft  should  be  drilled  and  oil 
supplied  to  each  main  bearing  at  about  30  pounds  per  square  inch  pres- 
sure. The  oil  would  pass  through  the  shaft  to  the  big  ends  and  no  special 
means  need  be  taken  for  lubricating  the  piston-pins  or  the  cylinders.  To 
prevent  the  access  of  too  much  oil  to  the  cylinders  the  crankcase  should 
be  made  with  a  false  top.    Immediately  beneath  each  cylinder  the  only. 
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connection  with  the  crankcase  should  consist  of  the  narrowest  slot  through 
which  it  is  possible  to  insert  the  connecting-rod,  but  the  baffle-plates  should 
not  close  the  bottom  of  each  cylinder  individually.  A  method  which  has 
been  employed  very  successfully  is  to  extend  the  crankcase  upwards  above 
the  baffles,  which  are  cast  in  one  piece  with  it,  so  that  the^yHudera  stand 
open  to  a  shallow  chamber — say  one  inch  deep->-rtmning  the  whole  length 
of  the  crankcase  and  separated  from  the  crankshaft  by  the  thin  web  with 
the  necessary,  six  connecting-rod  slats.  This  longitudinal  chamber  allows 
the  air  displaced  by  the  descending  pistons  to  travel  along  and  ascend 
under  the  other  three  without  passage  through  the  oil-laden  atmosphere  of 
the  crankcase  proper.  It  has*,  been  found  that  ample  lubrication  is  obtained 
when  using  high-pressure  oil- feed,  and  with  this  scheme  smoking  troubles 
are  overcome.  In  order  to  complete  discussion  of  the  system  of  lubrica- 
tion it  is  necessary  to  anticipate  a  little,  as  one  detail  of  the  lay-out  to  be 
recommended  affects  this  point  profoundly. 

FLYWHEEL    IN    FRONT    OF    ENGINE 

-  The  suggested  design  includes  a  recommendation  that  the  flywheel  be 
placed  at  the  front  end  of  the  motor  instead  of  at  the  rear,  as  usual. 
The  three  lowest  points  in  a  chassis  are  the  front  axle,  rear  axle  and  fly- 
wheel, and  it  is  easy  to  see  that  if  there  is  a  hump  in  the  road  of  wave 
formation  it  will  be  easy  for  the  hump  to  clear  both  the  front  and  rear 
axles  and  yet  strike  the  flywheel,  owing  to  both  axles  being  lower  than 
normal  just  at  the  instant  that  the  flywheel  is  over  the  hump.  With  the 
flywheel  at  the  front  end  it  would  be  protected  by  the  front  axle  and 
over  anything  which  the  front  axle  would  pass  the  flywheel  would  be  car- 
ried also.  Another  conspicuous  advantage,  though  not  so  important  as 
the  one  just  mentioned,  is  that  consequent  upon  the  fact  that  with  a  unit 
system  for  the  engine  and  gear-box  the  necessary  enlargement  of  the  cas- 
ing around  the  flywheel  is  a  source  of  considerable  weakness,  or,  looked  at 
from  the  other  point  of  view,  the  necessary  enlargement  calls  for  a  very 
great  increase  of  weight  in  order  to  get  sufficient  strength.  A  smaller 
casting  without  the  flywheel  pit  is  cheaper  in  first  cost  and  easier  to 
machine.  The  arrangement  also  has  several  advantages  when  the  fitting 
of  an  electric  motor-starter  has  to  be  considered,  but  these  need  not  be 
gone  into  in  detail  at  the  moment. 

Returning,  therefore,  to  the  lubrication  system,  the  deep  end  of  the 
crankcase  sump  obviously  ought  to  be  at  the  forward  end  as  close  as  possi- 
ble to  the  flywheel ;  otherwise  the  principal  advantage  of  placing  the  latter 
at  the  front  end  is  nullified.  There  is,  however,  a  difficulty  in  that  the  oil 
supply  to  the  pump  needs  to  be  most  certain  while  ascending  a  grad^.  It 
is  possible  that  this  difficulty  is  not  so  serious  as  it  appears,  but  to  decide 
it  definitely  without  knowing  the  actual  clearances  and  without  setting  out 
the  design  on  paper  with  some  degree  of  accuracy,  is  almost  impossible. 
Assuming  that  there  is  difficulty,  the  best  way  of  avoiding  it  would  prob- 
ably be  to  adopt  the  system  employed  on  the  six-cylinder  Wolseley  cars. 
Here  there  is  practically  np  sump,  the  crankcase  being  quite  shallow, 
sloping  downwards  slightly  from  each  end  to  the  center.  Oil  is  with- 
drawn from  the  crankcase  by  a  gear-pump  and  supplied  to  a  box  which 
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takes  the  place  of  the  sump  and  is  in  one  piece  with  the  crankcase  and 
high  up  on  the  side.  This  suction  pump  is  of  large  dimensions  but  of 
quite  ordinary  design  and  appears  to  be  in  every  way  satisfactory.  From 
this  box  on  the  side  of  the  crankcase — which  is  large  enough  to  contain  all 
the  oil  in  circulation — the  forced  feeds  to  the  bearings  are  supplied  by  a 
separate  and  smaller  pump.  Failure  of  the  suction  pump  would  result 
in  the  flooding  of  the  crankcase  which  would  be  announced  by  smoke,  and 
failure  of  the  supply  pump  would,  of  course,  be  shown  by  the  indicator  on 
the  dashboard.  The  extra  pump,  however,  introduces  no  extra  risk  and 
merely  adds  a  little  to  the  cost.  The  operation  of  emptying  the  system, 
washing  out  the  oil  box  and  so  on,  is  facilitated  a  little  by  the  higher 
placing,  and  the  filters  likewise  become  more  accessible.  For  the  suction 
pump  a  gear  pattern  is  probably  the  best,  but  it  has  a  disadvantage  for 
forced  feeding  in  that  the  output  is  not  easy  to  control,  appearing  to  bear 
no  very  direct  relation  to  the  speed.  For  the  Vauxhall  cars,  including 
the  racing  machines,  piston  pumps  have  always  been  used  for  the  oil,  and 
it  is  doubtful  whether  this  type  of  pump  can  possibly  be  improved  upon 
for  any  purpose.  It  is  not  expensive  to  make  and  is  easy  to  set  to  give  the 
desired  feed. 

Having  discussed  the  lubrication  system  it  is  perhaps  worth  while  to 
add  a  word  concerning  the  bearings,  which  should  be  of  babbitt  metal  and 
might  be  die-cast.  One  point,  however,  is  essential  and  that  is  that  the 
cranlfshftft  shonld  be  fitted  to  these  bearings  by  thoroughly  efficient  hand- 
scraping.  For  six-cylinder  work  the  reamering  system  could  be  made  to 
serve,  but  it  is  not  possible  to  obtain  really  first-class  results  from  it. 

As  to  the  pistons,  these  would  preferably  be  of  cast  iron  with  the  pins 
oscillating  in  the  small  ends  of  the  connecting-rods,  for  which  latter  there 
is  nothing  practically  better  than  a  good  drop  forging.  Phosphor-bronze 
hushes  on  the  hardest  possible  steel  piston-pins  give  the  most  satisfactory 
results.  For  the  other  bearings  -the  exact  nature  of  the  white  metal 
employed  would  of  necessity  depend  upon  the  nature  of  the  steel  used 
for  the  crankshaft.  For  a-  six-cylinder  crank  it  is  probably  worth  while 
to  machine  all  the  webs,  especially  in  a  seven-bearing  crank  whereof  the 
cleaiances  must  of  necessity  be  somewhat  small.  It  is  not,  however,  neces- 
sary that  the  finish  on  the  webs  be  of  a  very  high  order,  because  it  is 
regarded  as  essential  that  the  crank  shall  be  balanced  on  a  running  balance 
machine,  and  this  naturally  applies  to  the  flywheel  as  well. 

CLUTCH    AND   GEAR-BOX 

Having  the  flywheel  at  the  front  end  of  the  motor  makes  possible  a 
single  casting  or  a  single  pair  of  castings  (the  top  half  and  bottom  half) 
for  the  crankcase  and  gear-box.  It  would,  however,  probably  be  more 
convenient  to  make  a  separate  piece  of  the  gear-box  and  the  clutch-box. 
This  could  be  decided  definitely  only  after  laying  out  the  design  on  paper. 
A  lengthy  experience  of  clutches  of  ever>'  kind  has  led  to  the  conclusion 
that  the  dry-plate  clutch,  in  which  one  surface  is  steel  and  the  other 
woven  wire  and  asbestos  compound,  is  the  most  satisfactory  for  cars  of 
high  power.     The  number  of  plates  depends  upon  the  diameter  and  the 
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engine  power,  and  can  be  decided  only  by  experience.  For  mounting  the 
clutch  there  would  be  an  extension  of  the  crankshaft  and  the  shaft  carry- 
ing the  striking  gear  would  preferably  be  placed  beneath  the  center  rather 
than  above  it.  Such  positioning  enables  long  pedals  to  be  used,  giving  big 
leverage,  while  it  also  clears  the  clutch  completely  frnm  above  and  makes 
adjustments  readily  accessible. 

It  is  assumed  that  the  gear-box  and  crankcase  would  be  bored  after 
being  bolted  together,  and  therefore  the  main  gearshaft  ought  to  be  per- 
fectly in  line  with  the  clutchshaft.  It  is,  however,  recommended  that  a 
simple  universal  coupling,  preferably  of  the  spring-steel-ring  or  Schneider 
type,  be  employed  as  this  is  very  easy  to  disconnect  without  taking  down 
either  part  of  the  unit,  and  also  reduces  the  accuracy  in  boring  necessary 
l)y  a  small  fraction  of  an  inch.  Naturally  the  clutch  would  be  enclosed 
completely ;  the  lid  or  cover  giving  access  to  it  may  be  either  an  aluminium 
casting  or  a  steel  pressing. 

Turning  now  to  the  gear-box,  four  speeds  with  a  reverse  should,  of 
course,  be  provided.  Wheels  with  big  teeth  are  preferred.  Considerable 
width  of  tooth  is  also  an  advantage  from  the  point  of  view  of  silence. 
The  spigot  should  run  on  ball  bearings,  but  the  main  shaft  and  lay  shaft 
may  be  mounted  on  either  ball  or  taper  roller  bearings.  The  advantage  of 
using  the  latter  is  that  it  eliminates  the  otherwise  absolutely  essential 
thrust  race  on  th^  mainshaft.  Concerning  the  arrangement  of  the  gears, 
and  the  striking  mechanism  inside  the  box,  no  departures  from  the  normal 
practice  are  considered,  but  the  control  should  undoubtedly  be  in  the  cen- 
ter of  the  chassis,  the  gate  thus  coming  immediately  on  top  of  the  gear- 
box. Probably  the  best  arrangement  for  the  gear-shifting  lever  is  to 
mount  it  on  a  ball  which  is  automatically  dirt-proof  and  self -lubricated. 
There  are,  however,  disadvantages  in  not  having  a  visible  gate^  but  there 
is  a  design  entirely  adaptable  for  such  a  layout  as  the  one  under  consider- 
ation. 

FINAL  DRIVE 

It  is  not  proposed  to  discuss  axle  arrangements  at  the  present  time,  but 
it  is  believed  that  the  best  arrangement,  considering  the  advantages  and 
disadvantages  of  all  systems,  is  to  have  a  single  universal  joint  behind  the 
gear-box,  contained  inside  a  large  ball,  the  latter  forming  the  end  of  a 
substantial  tube  containing  the  propeller-shaft.  This  tube  acts  as  the 
driving  member,  as  a  radius-  and  as  a  torque-rod.  The  arrangement  can 
perhaps  be  improved  by  the  addition  of  side  rods,  but  they  are  in  them- 
selves troublesome  in  certain  respects  and  it  is  donbtful  whether  the  sum 
total  of  gain  in  having  them  amounts  to  anything  at  all.  The  possibility 
of  side-sway  from  lack  of  rigidity  can  be  overcome  by  the  use  of  wide 
springs  with  well-proportioned  eyes  and  carefully  fitted  shackle  bolts. 
One  essential  of  the  arrangement  suggested  is  that  the  ball  be  of  thor- 
oughly adequate  diameter:  somewhere  in  the  neighborhood  of  5  inches  is 
suggested  as  about  right  for  a  car  of  the  size  under  consideration.  The 
universal  joint  contained  therein  would  preferably  be  of  the  ring  type  with 
hall  bearings,  or  again,  taper  roller  bearings,  as  these  types  appear  to  be 
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everlasting.  The  torque-tube  would,  of  course,  be  steel;  the  ball  should 
be  phosphor-bronze. 

It  now  remains  to  consider  the  way  in  which  the  thrust  from  the 
ball  should  be  applied  to  the  car  as  a  whole.  It  is  suggested  that  the 
end  of  the  gear-box  be  cast  steel  and  that  the  ball  housing  be  machined 
in  this.  Near  the  forward  end  of  the  power  unit  on  the  sides  of  the 
crankcase  would  be  a  pair  of  substantial  pads,  placed  vertically,  to  which 
a  pair  of  drop  forged  arms  could  be  attached.  It  would  be  possible  to 
use  the  ordinary  cast  aluminium  arms,  but  it  is  deemed  preferable  to 
take  the  drive  through  steel.  The  ends  of  these  drop- forged  arms 
would  be  turned  spherical,  giving  balls  about  2  inches  in  diameter, 
and  a  similar  ball  would  be  bolted  firmly  on  the  gear-box  by  a  pair  of 
long  bolts  passing  right  across  the  steel  casting  on  either  side  of  the 
large  ball  at  the  rear  end.  The  necessary  sockets  would  be  placed  on  the 
side,  members  to  the  frame  for  the  front  ends,  and  on  a  cross  member 
for  the  back  end.  This  arrangement  would  avoid  the  necessity  of  any 
dropped  or  bent  cross  members,  thereby  avoiding  weakness  and  expense; 
would  relieve  the  unit  from  all  twisting  stresses  and  provide  ample  area 
for  driving.  It  might  be  an  advantage  to  mount  the  socket  for  the  ball 
at  the  rear  end,  itself  on  a  swivel,  so  that  the  whole  of  the  driving  force 
would  be  applied  through  the  two  arms;  this  would  dispense  with  the 
possibility  of  undue  load  being  placed  on  any  one  ball  through  disalign- 
ment  of  the  frame.  Conversely,  it  might  be  preferable  to  take  all  the 
drive  through  the  single  suspension  on  the  cross  member  at  the  rear  and 
allow  the  front  sockets  a  little  swing.  Probably  convenience  in  manu- 
facture and  erection  would  be  the  deciding  factor.  One  detail  which 
has  not  been  mentioned  is  that  the  universal  joint  should  be  allowed  a 
little  telescopic  movement  on  splines,  on  either  the  propeller-shaft  or 
the  gear  shaft.  This  would  compensate  for  any  inaccuracies  in  erection 
and  also  make  it  possible  to  withdraw  the  whole  transmission  by  re- 
moving the  back  half  of  the  cast  steel  sphere-casing.  It  might  be  pointed 
out  that  this  latter  provides  a  unit  which  can  be  fitted  in  the  frame  very 
easily,  and  which  is  entirely  independent  of  any  necessity  for  lining  up 
to  the  rear  axle.  The  system  described  is  likewise  a  complete  unit  and 
the  only  great  accuracy  required  in  the  spring  mounting  on  the  frame 
is  to  see  that  the  two  axles  are  parallel. 

The  steering-gear  would  be  bolted  to  the  crankcase  on  the  left-hand 
side  of  the  engine,  as  left-hand  drive  is  undeniably  the  only  possibility 
for  American  usage.  This  would  leave  the  right-hand  side  of  the 
engine  very  clear  for  obtaining  access  to  the  motor  starter  and  the  oil 
tank,  if  the  Wolseley  arrangement  were  adopted.  It  is  suggested  that 
if  a  cross-shaft  is  used  the  magneto  should  be  so  placed  that  its  contact 
portion  is  accessible  from  the  left-hand  side.  It  is  an  advantage  to 
have  such  parts  as  carbureter,  magneto  and  lubrication  details  so  placed 
that  they  can  be  all  inspected  at  the  same  time  with  the  minimum  amount 
of  moving  about. 

Engine  control  should  consist  of  hand-throttle  and  spark  lever  on 
the  steering-wheel,  and  also  a  well-balanced  foot-throttle,  sa  operating 
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that  the  hand-lever  controls  the  cut-off.  The  throttle-pedal  should  be 
situated  immediately  behind  the  base  of  the  steering-column  and  between 
the  brake-  and  clutch-pedals.  An  arrangement  of  steering-gear  which 
allows  for  a  slight  adjustment  for  rake  is  also  recommended,  not  to 
enable  dififerent  angles  to  be  obtained  for .  different  styles  of  body-work, 
but  to  allow  the  driver  a  little  latitude  as  to  the  cioseness  of  the  wheel. 
This  is  a  point  which  has  been  neglected  very  much  indeed,  but  there  is 
no  doubt  that  a  large  man  is  far  better  suited  by  a  wheel  rather  higher 
up  and  rather  further  forward  than  a  small  man.  All  that  is  needed  is 
an  arc  of  travel  giving  about  3  inches  of  movement  measured  at  the 
top  end  of  the  steering-column. 

For  the  motor-starter  it  will  be  possible  to  fit  an  electric  dynamotor 
either  at  the  forward  end  of  the  crankcase  on  the  right^iand  side  to 
mesh  with  the  flywheel,  or— and  this  would  probably  be  much  neater — 
on  the  right-hand  side  below  the  valve  level  and  at  the  back  end,  taking 
the  normal  drive  in  the  most  convenient  way,  preferably  by  chain  from 
the  camshaft  and  using  a  small  sliding  gear  or  a  little  ^icyclic  train 
to  provide  a  gear-down  for  starting.  Yet  another  place  where  the 
dynamo  can  be  fitted  is  on  the  side  of  the  clutch-case,  the  outside  of 
the  clutch  being  toothed. 

CARBUSETSS 

The  carbureter  is  outside  the  scope  of  the  present  discussion.  Just 
as  with  inlet-pipe  arrangements,  the  best  carbureter  ior  any  engine  is 
usually  found  by  a  process  of  trial  and  error.  Theoretically  the  best 
is  the  Polyrhoe  or  the  Claudel,  but  the  former  is  very  difficult  to  manu- 
facture and  both  are  expensive,  while  in  many  crises  other  carbureters 
theoretically  less  pleasant  seem  to  give  better  results. 

WAtEE   PUMP 

The  only  other  detail  of  which  no  particular  mention  has  been  made 
is  the  water  pump,  the  only  requisite  for  which  is  that  it  should  be 
sufficiently  powerful  to  cope  with  any  climatic  conditions  likely  to  be 
encountered.  It  should  be  of  a  centrifugal  pattern  which  allows  fairly 
free  sy phonic  circulation,  if  the  drive  fails;  it  should  have  an  easily 
adjustable  gland,  and  a  weak  coupling,  between  it  and  its  driving-shait, 
which  wiU  fracture  readily  should  an  attempt  be  made  to  start  the 
engine  with  the  pump  frozen. 

FUEL  FEED 

The  method  of  fuel  feeding  probably  most  satisfactory  is  to  force 
fuel  by  air  pressure  from  a  large  tapk  through  a  small  tank  on  the  dash- 
board to  the  carbureter.  This  small  tank  will  trap  sufficient  fluid  to 
enable  a  start  to  be  obtained  and  to  give  a  few  minutes'  running  without 
the  necessity  of  pumping  up  the  pressure-system  by  hand.  To  supply 
the  pressure  there  should  be  a  plunger  air-pump,  the  clearances  being 
calculated  so  that  is  is  never  possibk  to  deliver  air  at  more  than  about 
five  or  six  pounds  per  square  inch.  This  pump  might  be  driven  direct 
from  the  camshaft  or  incorporated  with  one  of  the  oil  pumps.  I  can 
quite  understand  that  in  Anerica  there  is  a  liability  for  pressure  joints  to 
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work  loose,  but  even  if  a  gravity  dash-tank  were  used,  I  would  prefer 
to  maintain  the  feed  by  pressure,  and  in  such  case  the  pipes  would  be  so 
short  that  I  think  vibration  troubles  need  not  be  feared.  One  cannot 
obtain  efficiency  with  a  long  inlet-pipe  and  it  is  impossible  to  avoid  the 
use  of  a  long  inlet-pipe  with  a  gravity- feed  because  the  tank  cannot  be 
mounted  at  a  sufficient  altitude,  even  on  the  dash,  if  it  is  to  hold  enough 
gasoline  for  200  miles.  It  would,  however,  be  possible  to  devise  a  dash- 
board tank  with  two  compartments  and  to  use  the  pressure  merely  to  lift 
fuel  from  the  bottom  compartment  to  the  upper  one. 

BRAKE  WORK 

The  contracting-band  type  of  brake  ought  not  to  be  considered.  It 
has  only  one  advantage,  which  is  that  it  is  easy  to  make  very  cheaply. 
A  band-brake  is  never  powerful,  never  quick  in  action,  never  easy  to 
adjust,  invariably  gives  rise  to  rattle  (as  it  contains  of  necessity  a  large 
number  of  joints  which  get  lubricated  principally  with  mud)  and  more- 
over is  extremely  unsightly.  Granting  that  extremely  good  working 
surfaces  for  brakes  are  steel  and  woven  material  such  as  has  been  recom- 
mended for  the  clutch,  the  best  arrangement  from  all  points  of  view 
seems  to  consist  of  wide  cast  steel  drums,  ribbed  for  cooling,  fitted  to 
each  rear  wheel,  and  two  sets  of  shoes  side  by  side  each  faced  with 
lining  material,  one  pair  operated  by  the  hand-lever  and  the  other  pair 
by  the  right-hand  pedal.  Such  brakes  can  be  enclosed  completely  so  as 
to  be  protected  from  dirt.  There  are  not  many  bearings  or  joints  and 
all  these  are  easy  to  supply  with  adequate  lubricators. 

The  best  operating  system  is  to  run  the  two  pull-rods  slightly  above 
the  torque  tube,  actuating  the  expanding  cams  of  the  outer  pair  of 
brakes  by  means  of  shafts,  taking  one  bearing  in  the  brake  bracket  at 
each  end  and  the  other  bearing  in  the  differential  case;  the  other  pair 
of  brakes  being  controlled  from  tubes  rotating  on  the  outside  of  the 
said  shafts.  These  are  best  situated  above  the  axle  and  are  neater  and 
less  troublesome  to  erect  than  cross-shafts  on  the  frame  itself.  The 
ends  of  the  operating  arms  would,  of  course,  be  connected  by  an 
ordinary  compensating  link.  For  adjustment  and  setting,  hand-tensioning 
wing-nuts  would  be  applied  to  the  pull-rods  and  there  should  be  some 
arrangement  whereby  the  operating  arms  can  be  set  relatively  to  the 
spreading  cams,  so  that  as  wear  takes  place  the  levers  can  still  be  kept  in 
a  normally  vertical  position.  It  would  be  easily  possible  to  arrange  for 
the  lubrication  of  the  bearings  of  the  brake-operating  shafts  at  the 
inner  ends,  from  the  inside  of  the  differential  box.  The  bearings  at  the 
outer  ends  can  be  supplied  with  grease  from  the  same  cup  that  feeds  the 
bearing  between  the  spring  table  and  the  axle  sleeve.  Thus  the  whole 
of  the  connections  should  be  lubricated  by  means  of  a  single  pair  of 
greasers  on  the  axle. 

STEERING-GEAR    AND    CONTROL    PARTS 

There  is  no  doubt  that  ultimately  all  front  axles  will  be  designed 
with  the  steering  swivel-pin  inside  the  hub  and  in  the  plane  of  the 
wheel,  because  this  arrangement  removes  all  possibility  of  shock  in  the 
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steering-wheel,  gives  absolute  security  on  the  roughest  roads  and  en- 
hances the  durability  of  the  steering-gear  enormously.  The  only  dis- 
advantage is  the  necessarily  large  hub  which  has  been  considered  rather 
ugly.  If  such  a  matter  is  deemed  important,  care  should  be  taken  that 
ample  ball  thrust-bearings  are  provided  in  the  swivel-pins  and  in  the 
steering-gear  itself.  There  is  only  one  pattern  of  ball-joint  for  steering 
connections  which  is  absolutely  secure  and  this  should,  of  course,  be 
ample.  For  the  control  through  the  steering-column  the  simplest  possible 
arrangement  should  be  employed,  as  a  great  many  controls  which  are 
used  at  the  present  time  contain  a  very  large  number  of  totally  unneces- 
sary moving  parts. 


Xote  for 
Sunthicr   Meeting. 

TENDENCY  IN 
EUROPEAN  CAR  CONSTRUCTION 

By  Robert  W.  A.  Brewer.* 
(Member  of  the  Society.) 
The  following  brief  notes  will  convey  an  idea  of  the  modern  European 
tendency  with  regard  to  the  demand  of  the  public  and  will  give  what  is 
possibly  an  advanced  forecast  of  the  most  saleable  type : 

BODY 

Cleanness  of  design  is  only  obtained  satisfactorily  by  the  elimination 
of  flat  surfaces  presented  either  to  the  direction  of  motion  or  at  the  rear 
of  the  body.  Streamline  contour  is  carried  out  in  a  more  complete  manner 
than  it  is  understood  in  the  States,  for  greater  attention  is  paid  to  the 
rear  part  of  the  body  as  well  as  to  the  shape  of  the  fenders.  Seating 
capacity  for  four  persons  in  a  body  width  of  about  44",  the  backs  of 
the  seats  reasonably  high,  i.  e.,  the  seat  cushions  resting  on  the  floor- 
boards. The  cowl  so  shaped  as  to  merge  with  the  wind-screen  set  at  an 
angle  of  about  45°.  This  deflects  the  air  current  above  the  heads  of  the 
occupants  without  impressing  too  great  a  wind  resistance.  The  total 
head  resistance,  plus  rolling  resistance  of  such  a  body  on  a  good  smooth 
road  at  about  60  miles  per  hour,  would  be  about  25  h.p.,  and  the  motor 
should  therefore  develop  about  36  h.p.  on  brake  test  at  say  2000  r.p.m. 

MOTOR 

Four-cylinder  high-efficiency  motors  are  far  more  popular  than  any 
other  type.  The  six-cylinder  has  only  a  comparatively  small  field  of 
adherents,  and  these  of  the  wealthier  class.  Anything  between  80  m.m. 
and  90  m.m.  bore,  or  even  95  m.m.,  will  cover  the  requirements.    The  ultra 
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long  stroke  is  disappearing.    A  good  size  would  be  85  x  140  and  should 
easily  develop  the  necessary  power. 

GEARS 

Four  forward  speeds  are  necessary,  direct  on  top.  The  gear  ratio  in 
the  rear  axle  3^^  or  4  to  i.  This  enables  a  very  large  range  on  top  speed 
drive.  The  high  rotational  engine  speed  will  provide  the  high  car  speed 
so  long  as  the  torque  curve  does  not  reach  its  peak. 

CONTROL 

Right-hand  driving  is  universal  with  the  gear  levers  in  an  enclosed 
gate.  Throttle  control  by  foot  pedal  with  over-riding  hand-operated 
mechanism  by  small  lever  on  the  steering-column. 

SPRINGS 

Semi-elliptic  all  round,  with  a  tendency  to  the  cantilever. 

ACCESSIBILITY 

A  modern  motor  being  so  reliable,  accessibility  is  scarcely  required, 
except  to  the  carbureter  and  magneto.  The  former  is  preferably  fed  from 
a  fuel  tank  contained  in  the  cowl,  gravity  supply  to  the  carbureter  itself 
which  is  placed  as  high  up  as  possible  and  often  directly  bolted  to  the 
engine  casting.  Personally  I  prefer  a  special  form  of  combined  inlet  and 
exhaust  manifold,  which  gives  a  streamline  flow,  as  with  this  manifold 
considerable  fuel  economy  can  be  effected. 

EFFiaENCY 

It  should  be  quite  possible  to  get  a  brake  mean  effective  pressure  of 
80  to  100  pounds  per  square  inch  from  a  modern  engine.  The  compres- 
sion ratio  can  be  about  4.7  to  i,  but  this  depends  on  the  contour  of  the 
combustion  head.  Such  a  motor  should  have  no  vibration,  and  when 
properly  designed  and  made,  runs  equally  smoothly  at  all  speeds  up  to 
2500  r.p.m.  Pressure- fed  lubrication  to  all  the  crankshaft  bearings  is 
essential.  If  the  clearances  are  suitably  made,  there  should  be  no  signs 
of  metallic  contact  on  the  big-end  bearings.  This  can  be  carried  out  quite 
easily  in  practice.    Lightness  of  reciprocating  parts  is  essential. 
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THE  IDEAL  AUTOMOBILE 

SCIENTIFICALLY  CORRECT  DISTRIBUTION 
OF  MATERIAL 

By  Alanson  P.  Brush* 
(Member  of  the  Society) 

I  ain  glad  of  the  opportunity  to  use  this  title  for  a  paper  before  a 
general  meeting  of  our  members.  Probably  there  is  no  designer  present 
who  has  not,  at  some  time  in  his  experience,  been  asked  to  design  an 
absolutely  ideal  automobile  and  probably  has  been  helped  (?)  by  being 
given  a  mass  of  ideal  (?)  automobile  specifications,  that  have  been  very 
kindly  (?)  secured  for  him  by  the  sales  organization. 

The  ideal  automobile  is  a  ghost  that  we  ought  to  lay;  it  has  haunted 
most  of  us  long  enough. 

Ideal  for  what  purpose?  The  carrying  of  one,  two,  three,  four,  five, 
six,  seven,  or  more  passengers?  Ideal  from  whose  standpoint?  The 
foundryman,  the  drop  forge  man,  the  painter,  the  factory  superintendent, 
the  user,  or  any  other  of  the  hundred  and  one  personalities  interested 
in  each  and  every  automobile  produced? 

There  is  not,  and  never  can  be,  an  ideal  automobile,  but  what  there 
can  and  should  be,  is  more  progress  toward  the  ideal  in  the  motor  car 
industry.  I  think  that  if  we  are  to  discuss  ideals  at  all,  we  must  recognize 
the  word  "ideal"  as  an  expression  of  infinity  and  therefore  capable  only 
of  indicating  direction  of  progress  with  no  possibility  of  final  attainment. 
To  get  down  into  less  rarified  atmosphere  and  a  little  of  the  dust  of 
commercialism  in  our  lungs,  where  we  can  talk  in  finite  terms  of  ac- 
complishment, progress  toward  the  ideal  in  the  motor  car  industry,  as 
I  think  you  will  agree,  must  be  progress  in  the  making  of  the  automobile 
increasingly  useful  to  the  human  race.  If  this  be  true  then  the  greatest 
advance  toward  the  ideal  in  any  automobile,  for  whatever  class  of  buyer, 
and  of  whatever  size,  is  that  automobile  which  will  give  to  its  ultimate 
user  the  greatest  amount  of  satisfaction  per  dollar  of  total  cost. 

I  want  you  to  keep  in  mind  that  I  am  using  the  words  "satisfaction" 
and  "cost"  in  their  broadest  possible  application.  For  example,  the  most 
durable  and  lowest  cost  car,  for  its  size  and  type,  might  be  unsatisfactory 
if  of  bizarre  and  displeasing  appearance.  Now  this  makes  it  obvious 
that  "satisfaction"  used  in  this  sense,  is  not  only  a  broad  generalization 
but  a  somewhat  elusive  one.  The  question  will  naturally  suggest  itself 
to  you — how  far  can  we  be  specific  in  the  discussion  of  such  a  term, 
which  involves  as  one  of  its  component  parts  so  unstable  a  thing  as  the 
average  man's  taste? 
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We  have  all  been  told  by  the  omniscient  selling  organization  that  the 
general  public,  or  at  least  that  portion  of  it  which  buys  automobiles, 
is  as  fickle  in  its  ideas  of  beauty  and  harmony  of  proportion,  as  a 
woman  is  in  regard  to  the  amount  of  cloth  necessary  to  make  a  skirt. 
Personally,  I  do  not  believe  that  we,  as  a  body  who  arc  supposed  to 
deal  in  pure  logic,  have  been  as  consistent  in  our  work  as  has  been 
the  automobile  buying  public  in  the  matter  of  general  appearance  in  a 
motor  car.  .  The  members  of  this  Society  can  remember  with  me  when 
in  appearance  the  then  standard  automobile  bore  a  striking  resemblance 
to  a  combination  of  toboggan,  bicycle,  and  parlor  settee,  when  pretty 
much  everything  about  it  was  exposed,  except  the  head  of  the  piston 
and  the  inner  end  of  the  spark  plug  and  even  these  parts  had  a  way 
of  occasionally  making  themselves  visible,  in  an  effort  to  lend  piquancy 
to  ^iJtomobiling  as  a  sport.  At  that  time  in  the  history  of  the  automobile 
industry,  even  fenders  were  extras,  to  be  purchased  and  shed  along  the 
way  en  tour. 

Now  if  you  will  follow  with  your  mind's  eye  the  history  of  develop- 
ment in  the  appearance  of  the  automobile,  you  will  observe  that  the 
buying  public  has  been  singularly  consistent  in  approving  only  those 
changes  in  appearance  which  have  tended  toward  simplicity  of  form  and 
comfort  for  the  user.  Can  we,  as  exponents  of  pure  logic  (?),  claim 
equal  consistency  in  the  development  of  those  mechanical  elements  of 
the  car  which  do  not  affect  the  appearance,  and  with  regard  to  which 
the  buying  public  is  less  dictatorial?  There  are  four  principal  elements 
which  determine  the  satisfaction  or  lack  of  satisfaction  on  the  part  of 
the  user  of  any  automobile.     They  are: 

I — Design. 

2 — Material. 

3 — Workmanship. 

4 — Instruction  of  the  user  and  caretaker. 
All  dissatisfaction  must  arise  from  faults  in  some  one  or  some  com- 
bination of  these  elements.  I  suppose  this  paper  would  be  more  con- 
ventional if  it  confined  itself  to  the  discussion  of  the  first  of  these 
elements  but  I  do  not  believe  that  any  of  them  can  be  discussed  broadly 
and  intelligently,  without  the  introduction  of  the  other  three.  To  illus- 
trate this  point  I  will  call  your  attention  to  the  introduction  of  electric 
starting  and  lighting.  I  think  every  one  present  will  agree  that  the 
automobile  buying  public  was  singularly  fortunate  in  that  the  introduction 
of  this  equipment  was  undertaken  by  two  organizations  that  were  well 
equipped  to  instruct  the  user  and  caretaker  and  that  realized  fully  the 
importance  of  such  instruction.  Had  the  same  equipment,  with  the  same 
design,  and  with  the  same  careful  workmanship  back  of  it.  been  intro- 
duced, with  the  lack  of  attention  to  such  instruction  of  the  user  and 
caretaker,  as  is  altogether  too  common,  I  believe  there  is  little  doubt 
that  the  public  would  have  felt  that  it  could  not  render  a  favorable 
verdict  on  such  equipment,  until  it  had  had  several  years  of  further 
development. 

I  could  go  on  indefinitely  and  cite  examples  where  progress  toward 
the  ideal  has  been  achieved  because  of  the  competence  and  enthusiasm 
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of  the  producing  and  sales  organizations,  and  where  on  the  contrary, 
possible  progress  toward  the  ideal  has  not  been  achieved  because  of 
lack  of  intelligent  co-operation  on  the  part  of  the  producing  or  selling 
organization.  I  will  not,  however,  take  more  time  on  this  phase  of  the 
question,  as  I  believe  every  one  present  is  perfectly  agreed  with  me  that 
while  progress  in  design  is  desirable  and  necessary,  its  value  to  the 
industry  is,  to  a  large  extent,  dependent  upon  the  intelligence  and  co- 
operation of  the  producing  and  selling  organizations.  It  is  my  intent 
to  call  your  attention  to  what  seems  to  me  those  features  of  motor  car 
design  wherein  there  is  most  room  for  progress,  but  always  provided  that 
such  progress  in  the  design  goes  to  the  public  backed  by  properly  selected 
material,  proper  workmanship  and  proper  instruction  of  the  user  and 
caretaker. 

The  virtues  of  a  motor  car,  as  discovered  by  the  buyer,  I  believe,  come 
in  about  this  order: 

I— Price. 

2— Appearance. 

3 — Initial  performance. 

4 — Ultimate  performance. 
I  am  using  the  expression  "ultimate  performance"  as  meaning  the  rela- 
tive permanence  of  the  car  in  all  respects. 

Right  here  I  want  to  remind  you  that  I  am  talking  of  progress  toward 
the  ideal  as  being  those  changes  in  motor  car  construction  which,  in  the 
hands  of  proper  organizations  will  make  the  automobile  increasingly 
valuable  to  civilized  humanity  and  that  therefore  there  is  no  place  in 
this  paper  for  consideration  of  even  desirable  characteristics  which  are 
too  expensive  to  be  of  commercial  value,  nor  do  I  give  any  place  to 
those  changes  with  which  we  are  all  familiar  which  simply  achieve  ordi- 
nary results,  at  the  usual  cost  and  have  only  the  questionable  virtue  of 
being  different. 

DISTRIBUTION   OF   MATERIAL 

The  most  valuable  changes  are  those  which  can  give  to  the  user 
superior  results,  at  a  reduction  in  cost.  And  chief  among  all  progressive 
changes  is,  in  my  judgment,  a  more  scientifically  correct  distribution  of 
the  material  used  in  a  motor  car.  Present-day  conventional  automobile 
design  seems  to  me  to  be  a  really  praiseworthy  development  in  appear- 
ance and  comfort  to  the  user  but  a  development  unaccompanied  by  .suf- 
ficient study  of  the  way  in  which  materials  are  used  to  secure  such 
comfort  and  appearance.  For  example,  bodies,  fenders,  running-boards, 
running-board  aprons,  running-board  supports,  are  no  inconsiderable  part 
of  the  weight  of  the  modern  automobile  and  yet  their  function  in  the 
conventional  structure  is  solely  that  of  securing  desired  appearance  and 
comfort  to  the  user.  They  do  not.  in  any  way,  add  to  the  stability  of 
the  car  structure;  on  the  contrary,  they  lessen  it.  Here,  in  my  judgment, 
is  an  exceedingly  fertile  field  for  the  engineer.  The  first  natural  ques- 
tion with  regard  to  these  parts  is — how  can  their  weight  be  reduced,  and, 
second,   if  we  reduce  their  weight,  will   we  not   reduce  their   stability 
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and  produce  a  car  that  will  in  a  comparatively  short  time  become  noisy, 
unsightly  and  unsatisfactory  to  its  user?  The  third,  and  most  promising 
viewpoint  is— cannot  some  or  all  of  these  parts  be  made  to  perform  their 
present  functions  of  securing  comfort  and  appearance  and  at  the  same 
time  add  to  the  stability  of  the  car,  by  being  so  arranged  as  to  carry 
the  strains  to  which  the  structure  is  subjected  in  use? 

I  would  place  second  in  importance  the  consideration  of  the  struc- 
ture of  the  rear  axle,  because,  while  the  amount  of  weight  which  can 
be  saved  here  may  not  be  very  great,  it  is  particularly  valuable  because 
it  is  necessarily  unsprung,  and  therefore  any  weight  reduction  which  does 
not  introduce  weakness  or  other  objectionable  characteristics,  adds  to 
tire  mileage  and  to  the  riding  qualities  of  the  car.  The  materials  used 
in  rear  axles  must  perform  two  functions: 
I — To  carry  weight. 
2 — To  propel  the  vehicle. 
I  suggest  for  your  consideration  a  moment's  thought  as  to  how  much 
of  the  weight  of  the  conventional  rear  axle  can  be  taken  out  of  it  and 
still  leave  the  same  load-carrying  capacity,  or  in  other  words,  how  much 
of  the  weight  of  a  conventional  rear  axle  is  devoted  solely  to  the  pro- 
pelling function  and  whether  a  considerable  portion  of  this  material 
could  not  be  made  to  assist  in  the  load-carrying  capacity  of  the  axle, 
without  detriment  to  its  other  duties,  with  a  reduction  in  the  total 
weight  and  cost  of  the  structure  and  an  actual  increase  in  its  service- 
ability. 

We  naturally  come  now  to  my  third  element  in  motor  car  construc- 
tion, which  I  suppose  many  of  you  would  place  second  or"  possibly 
first,  namely,  the  motor.  I  know  that  I  am  placing  myself  with  the 
minority  when  I  do  not  admit  that  motor  discussion  can  be  summed  up 
from  beginning  to  end  in  small  bore,  long  stroke,  and  high  speed.  As  I 
see  it  basically,  the  opportunity  for  progress  in  motor  design  may  be 
summed  up  as  cost  reduction  per  car-mile,  without  sacrifice  of  perform- 
ance; and  while  an  increase  of  motor  speed  may  be  one  way  of  securing 
progress  in  this  direction,  it  is  not  necessarily  the  only  way  or  even  the 
best  way.  Given  the  same  weight  per  horsepower,  other  things  being 
equal,  a  slower  moving  mechanism  is  bound  to  be  more  durable,  and  I 
believe  that  a  more. scientific  distribution  of  the  materials  which  go  into 
the  motor  can  result  in  a  highly  satisfactory  weight  and  cost  reduction, 
securing  instead  of  extremely  high  speed,  greater  piston  displacement  per 
revolution  of  the  engine,  with  consequent  lower  speed  and  less  reduction 
between  the  motor  and  the  rear  wheels,  with  added  stability  in  propor- 
tion to  weight  and  cost. 

I  might  go  on  indefinitely  in  discussion  of  the  various  elements  of  the 
motor  car  but  this  paper  is  already  too  long  and  I  am  not  attempting 
a  detailed  treatise  on  all  of  the  elements  wherein  I  believe  there  is 
room  for  progress  toward  the  ideal.  In  reviewing  the  ground,  which  I 
have  already  attempted  to  cover,  I  think  I  can  epitomize  the  whole 
situation  best  by  expressing  a  profound  conviction  that  there  is  room 
throughout  the   whole  automobile  to  make  a  more  scientific  use  and 
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distribution  of  the  materials  commercially  available,  with  a  resultant 
decrease  in  weight  and  cost  and  a  resultant  increase  in  initial  and  ulti- 
mate performaiice,  without  any  sacrifice  and  probably  with  some  advance 
in  appearance  and  comfort.  If,  after  discussion,  these  few  suggestions 
seem  to  be  of  general  interest  and  possible  fruitfulness,  I  will  be  glad, 
at  some  future  time,  to  submit  a  more  detailed  and  specific  exposition 
of  any,  or  all  the  work  along  this  line,  which  I  and  my  associates  have 
been  doing  during  the  past  year. 
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AN  IDEAL  CAR 


By  Herbert  Chase* 
(Member  of  the  Society) 

The  preferences  expressed  herein  are  purely  personal,  and  do  not 
necessarily  cover  a  good  selling  or  manufacturing  car,  nor  one  suited 
to  the  needs  of  the  average  purchaser. 

Body — Stream -line  body,  having  a  graceful  and  rakish  appearance, 
with  top  and  windshield,  and  provision  for  adequate  protection  in  cold 
or  stormy  weather;  normally  seating  two  persons  side  by  side,  but  pro- 
vided with  folding  rear  seat  for  two  extra  passengers,  and  room  for 
tools  and  luggage. 

Weight  and  Wheelbase — Maximum  weight  1,800  pounds.  Wheelbasc 
130  inches. 

Motor — Four-cylinder,  well-balanced  motor,  having  a  bore  of  about 
3J^  inches  and  a  stroke  of  about  5J4  inches  is  preferred.  (I  can  sec 
no  good  reason  for  using  a  six-cylinder  motor  in  a  car  of  this  size.) 
About  16  horsepower  A.  L.  A.  M.  rating,  capable  of  developing  45 
horsepower  at  2,500  r.p.m. ;  non-poppet  valve  motor,  with  preference 
for  rotary  type.     Well  made  poppet  valve  motor  not  barred. 

Transmission — A  gasoline-electric  transmission,  giving  eight  forward 
speeds,  is  preferred.  If  selective-type  gear-transmission  is  used,  it  should 
have  four  forward  speeds. 

Gear  Ratio — A  gear  ratio  of  about  four  to  one  should  be  used,  and 
the  car  should  be  capable  of  a  maximum  speed  of  not  less  than  fifty 
miles  per  hour,  and  be  able  to  run  on  high-speed  gear  as  slowly  as  four 
miles  per  hour.  To  achieve  quietness  in  operation,  worm  gear  drive  is 
preferred.     Also  double  leather  universal  joints. 

Unsprung  Weight — The  unsprung  weight  should  be  reduced  to  the 
lowest  possible  minimum,  in  order  to  reduce  tire  wear  and  trouble  to  a 
minimum.  Probably  the  unsprung  weight  should  not  exceed  10  per  cent, 
of  the  sprung  weight. 
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Control — Center  control,  with  left-hand  drive  is  preferred. 

Type  of  Springs — The  springs  should,  of  course,  be  designed  to  make 
the  car  as  easy-riding  as  possible.  To  this  end  they  should  be  long  and 
flexible.  Probably  semi-elliptic  front,  and  cantilever  rear  springs  are  to 
be  preferred. 

Accessibility — All  parts  requiring  attention  from  the  driver  should  be 
made  as  accessible  as  possible;  in  particular,  the  carbureter,  all  por- 
tions of  the  ignition  apparatus,  and  such  parts  as  require  hand-lubrica- 
tion.   These  latter  should  be  reduced  to  a  minimum. 

Wheels — Thirty- two  inch  wire  or  pressed  steel,  easy  detachable. 

Quiet  Operation  and  Durability — All  portions  of  the  car  should  be 
designed  to  run  as  quietly  as  possible  (attained  by  non-poppet  valve 
motor,  electric  transmission  and  worm  drive)  and  so  proportioned  as 
to  give  a  maximum  durability  consistent  with  reasonably  light  weight. 

ACCESSORIES 

Carbureter — The  carbureter  should  have  but  one  adjustment,  con- 
trolled from  the  driver's  seat. 

Magneto — High-tension  type,  independent  of  lighting  system. 

Lighting  Generator  and  Starter — Combined  with  electric  transmission. 

A  car  of  this  description  would  be  able  to  average  30  miles  per 
gallon  of  gasoline  consumed  in  straight-away  running  and  have  a  low 
upkeep  and  operating  cost  when  properly  handled. 


Discussion  at 

Mctrof>olitaH  Section  Meeting. 

THE  IDEAL  CAR 

In  opening  the  discussion.  Chairman  Anglada  said  tliat  it  was  his  idea 
to  arrive  at  the  specifications  of  a  compromise  Metropolitan  Section  car. 
"Let  us  put  ourselves  in  the  position  of  wealthy  men,"  he  said,  "who 
have  engineering  instincts  and  want  to  build  a  car  to  suit  our  particular 
tastes.     What  kind  of  a  car  would  we  build?*' 

W.  M.  Power: — I  would  suggest  a  small,  high-efficiency,  six-cylinder 
car;  small  bore,  long  stroke,  with  unit  transmission.  I  would  keep  the 
weight  down  to  the  lowest  possible  consistent  with  safety.  There  would 
be  no  electric  lights  and  no  starter — nothing  of  that  kind.  The  car  would 
have  wire  wheels,  and  I  think  right-hand  drive,  with  the  ordinary  controls, 
and  single  dry-plate  clutch. 

H.  G.  McComr: — For  my  own  personal  use  I  would  produce  about 
the  following:  Six-cylinder  engine  of  3-inch  bore  and  5-inch  stroke.  I 
would  not  enclose  the  fly-wheel.  I  would  have  a  very  heavy,  large  fly- 
wheel, so  that  I  would  not  have  to  be  careful  about  stalling  the  motor  in 
traffic.     I  would  have  a  single-plate  dry  clutch;  very  long  semi-elliptic 
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front  springs,  three-quarter  elliptic  springs  in  the  rear.  A  six-cylinder 
motor  is  the  only  one,  in  my  opinion,  that  will  give  the  greatest  riding 
comfort.  The  wheelbase  should  be  long  for  comfortable  riding.  The 
car  should  be  kept  as  light  as  possible.  It  should  have  wire  wheels,  and 
as  little  "junk"  on  it  as  possible;  perhaps  a  starter,  because  anything 
that  adds  to  the  convenience  increases  the  value  and  usefulness  of  the 
car.  The  car  would  accommodate  four  passengers,  with  two  extra  seats 
to  provide  for  a  total  of  six  persons. 

L.  P.  PROSSEN  :— I  would  probably  take  a  taxicab  and  make  it  over  into 
a  runabout  to  suit  me. 

L.  G.  Busby  : — Personally  I  would  be  in  favor  of  a  small  four-cylinder 
motor,  and  do  a  great  deal  of  gear- shifting.  I  do  not  believe  in  the 
present  policy  of  trying  to  throttle  down  to  two  or  three  miles  an  hour 
on  high-gear.  To  secure  economy  and  light  weight  I  would  have  a  four- 
cylinder  motor  that  would  not  throttle  down  on  high  gear,  but  would 
depend  on  manual  gear-shifting.  I  "have  had  no  experience  with  the 
electrical  gear-change  mechanisms. 

P.  P.  Dean  : — PVom  my  experience  a  four-cylinder  motor  is  preferable 
for  a  light  touring  car.  I  have  seen  very  good  results  from  the  valve- 
in-the-head  engine.  The  car  should  have  lighting  and  starting  equipment, 
on  account  of  the  large  number  of  women  who  use  and  run  cars.  I 
think  the  car  should  preferably  be  a  roadster,  with  rumble  seat,  making 
a  three-passenger  body.  It  should  have  32  x  4  demountable  rims,  and 
wood  wheels.  I  believe  in  a  unit  powerplant,  and  from  the  experience 
I  have  had,  a  transmission  with  three  speeds.  L  thing  electrical  gear- 
shifts work  better  than  mechanical.  A  weight  of  2,000  to  2,200  pounds 
is  all  right,  from  the  standpoint  of  economy.  The  car  should  travel 
20  miles  on  one  gallon  of  gasoline.  .A.  30-horsepower  motor  seems  to 
cover  the  general  demand  for  hill-climbing.  In  selling  a  car  much 
depends  upon  its  ability  to  take  a  reasonable  grade  without  shifting 
gears.  A  3}i"  x  4"  engine  on  a  car  weighing  2,000  pounds,  properly 
designed,  should  take  five  passengers  up  a  good  hill  at  20  miles  an  hour 
easily.  I  believe  in  gear-shifting,  but  the  majority  of  purchasers  do  not 
understand  it.  I  would  have  anything  rather  than  a  cone  clutch,  unless 
it  were  very  well  constructed. 

W.  H.  Roberts  : — I  have  not  considered  a  car  specially  designed  to 
suit  me.  The  only  cars  I  am  interested  in  which  would  approach  pleasure 
cars  are  those  used  by  city  oflficials.  In  the  majority  of  cases  such  cars 
should  be  very  light-weight  and  have  enclosed  body,  to  enable  the  occu- 
pants to  spread  out  papers  and  maps  without  interference  by  the  wind. 

A.  M.  Wolf: — I  would  have  a  four-cylinder  motor,  L-head.  It  is 
desirable  to  have  a  passageway  through  the  cylinder  block  from  the 
carbureter  to  the  inlet  valves.  The  cylinders  should  be  about  3 J.  2"  x  5". 
The  clutch  should  be  either  single  or  triple  dry-plate.  An  interesting 
gear-box  would  be  one  put  on  the  front  end  of  the  torque  tube.  One 
or  two  cars  have  been  put  out  with  this  construction.  The  car  should 
have  bevel  or  helical  bevel  drive,  and  wire  wheels.  The  body  should  be 
streamline,  doing  away  with  as  many  corners  and  small  curves  as  possible 
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It  should  have  both  battery  and  magneto  ignition.  A  four-passcngcr 
lK)dy  would  suit  me.    Cantilever  rear  springs  are  ideal,  I  think. 

F,  C.  Wulf: — I  would  have  an  electric  motor  starter  and  generator; 
four-cylinder  engine,  L-head;  magneto  and  carbureter  on  one  side  and 
generator  on  the  other;  wire  wheels,  and  a  four-passenger  body.  The 
drive  would  be  bevel  gear;  the  control  left-hand  with  center  levers.  Size 
of  motor,  414"  X  5". 

J.  E.  Schipper: — I  would  have  a  3"  x  6"  four-cylinder  motor,  four 
speeds,  with  fourth  indirect,  gear  ratio,  about  4  to  i,  dry  plate  clutch,  and 
wire  wheels.  I  would  like  a  body  of  the  roadster  type  with  two  extra 
seats  folding  into  the  rear  deck.  The  car  would  have  worm  drive, 
electric  lights,  dual  ignition,  cantilever  rear  springs,  34"  x  4"  wheels, 
and  amidship  gear-box  on  account  of  accessibility.  The  clutch  would 
be  arranged  so  it  could  be  removed  without  disturbing  the  gear-box. 
All  through  the  design  of  the  car  accessibility  would  play  a  large  part 
in  order  to  keep  repair  bills  down  to  the  minimum.  In  the  average  repair 
bill  60  per  cent,  of  the  charge  is  for  taking  down  and  putting  together 
the  parts.  I  would  use  hand-cranking  until  I  see  better  work  from  bat- 
teries, which  have  to  be  renewed  once  a  year  on  an  average.  Self -starting 
is,  however,  worth  $40.00  a  year  when  a  car  is  used  by  a  woman.  I 
would  have  a  small  high-speed  motor  with  at  least  4-to-i  reduction  in 
the  rear  axle.  In  the  construction  I  would  have  feather-weight  parts  for 
all  reciprocating  elements.  In  order  to  have  a  motor  of  this  size  specified 
the  parts  would  have  to  be  light.  There  would  be  plain  bearings  on  the 
crankshaft,  unless  I  could  find  a  good  design  of  roller  bearing  that  would 
be  suitable. 

A.  C.  Woodbury  : — I  would  have  rotary  valves  in  the  head  of  cylinders, 
and  multiple-plate  dry  clutch  with  asbestos  facing.  This  is  better  than 
the  cone  clutch  in  my  opinion.  I  think  I  would  have  the  gear-box  amid- 
ship. The  size  of  the  engine  would  be  3^"  x  5"  to  5J^".  The  trans- 
mission would  consist  of  two  speeds  and  reverse,  and  a  double-direct- 
drive  rear  axle,  which  I  am  surprised  no  one  has  mentioned.  That 
would  give  four  forward  and  two  reverse  speeds:  the  latter  would  be 
useful  when  a  car  has  to  be  backed  half  a  block  or  so.  I  would  be  in 
favor  of  pressed  steel  wheels  having  the  external  appearance  of  wood 
wheels,  but  slightly  lighter,  with  demountable  rims,  cantilever  rear 
springs  and  possi^>ly  one-quartcr-elliptic  front  springs.  There  are  several 
types  of  body  that  I  would  like  to  have.  One  that  strikes  me  favorably 
is  about  the  same  as  an  ordinary  two-passenger  body  with  the  seats  set 
well  back  and  a  third  seat  beside  the  steering  post,  iiiaking  a  three- 
passenger  body.  Another  attractive  type  of  body  is  one  similar  to  that 
called  the  suburban.  It  accommodates  two  passengers  seated  in  front, 
and  has  a  detachable  rear  seat,  leaving  a  box-like  compartment  in  the 
rear  when  the  back  seat  is  removed,  which  is  useful  for  carrying  luggage 
and  for  other  purposes.  The  chief  difficulty  with  this  design  of  body 
is  that  it  is  exceedingly  awkward  to  equip  with  a  top;  two  tops,  a  short 
and  a  long  one,  being  necessary.  Possibly  I  would  have  simply  a  four- 
passenger  stream-line  body. 
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W.  P.  Kennedy  : — My  ideal  is  a  light  town  car,  a  carriage  more  than 
a  car.  I  would  have  a  four-cylinder  engine  and  the  transmission  com- 
bined with  the  engine  in  front,  rather  than  on  the  rear  axle,  keeping  the 
rear  axle  as  free  from  weight  as  possible.  I  would  have  the  car  very 
well  sprung,  possibly  putting  supplemental  springs  under  the  power  plant. 
If  I  could  not  get  a  body  serviceable  for  summer  and  winter,  I  might 
have  a  very  light  interchangeable  closed  body  for  winter.  I  would  have 
as  many  of  the  operating  functions  controlled  by  foot  as  possible.  I 
would  have  a  3^"  x  4"  engine,  electric  starter,  electric"  lighting,  and  very 
low  entrance  to  the  body.    I  would  have  large  tires  and  wood  wheels. 

E.  J.  Beuret: — I  believe  in  a  car  capable  of  a  maximum  speed  of 
about  50  miles  an  hour,  and  of  throttling  down  to  about  5  miles  on 
direct  drive.  I  favor  the  two-speed  rear  axle.  I  would  not  have 
the  car  too  light,  but  something  that  would  stand  long,  hard  service.  I 
believe  in  a  copper  water-jacket  because  it  enables  one  to  get  uniform 
thickness  of  cylinder  walls.  I  think  that  at  the  present  time  there  is  a 
dearth  of  medium-sized  really  high-grade  cars.  There  is  too  much  cry 
for  light  cars. 

N.  B.  Pope  :— My  ideal  car  is  primarily  a  two-passenger  vehicle,  rather 
low.  with  stream-line  body,  cantilever  rear  springs  because  of  the  reduced 
unsprung  weight,  and  probably  semi-elliptic  front  springs.  The  body 
would  have  a  sloping  deck  in  conformity  with  the  stream-line  practice, 
with  a  lid  which  could  be  raised,  exposing  two  extra  seats.  For  winter 
use  I  would  have  a  body  which  would  replace  this,  of  coupe  form  seating 
three  or  four  passengers.  The  second  ideal  in  mind  is  absolutely  simple 
control.  The  ideal  method  of  control  is  merely  a  single  lever;  in  the 
control  system  used  on  the  Pennsylvania  railroad  one  lever  controls  both 
the  power  and  the  brakes.  As  I  now  see.  there  is  only  one  way  of  accom- 
plishing this,  by  the  electric  transmission.  I  favor  the  electric  transmis- 
sion for  other  reasons,  principally  because  with  that  form  of  drive  it  is 
possible  to  run  the  motor  continuously  at  its  most  efficient  speed  and 
to  adapt  the  application  of  the  power  to  the  load  either  to  permit  of  high 
torque  or  high  speed  as  the  load  condition  may  require.  To  obviate  the 
ever-present  difficulty  of  excessive  weight  in  electrical  machinery,  I  would 
resort  to  high  speed.  The  electric  motor  would  be  of  the  series  form, 
naturally.  In  order  to  reduce  weight  in  both  the  gas  engine  and  the  trans- 
mission. I  would  have  a  very  high-speed  gas  motor,  probably  about 
2^"  X  5",  four-cylinder.  It  would  turn  about  3.000  r.p.ni.  I  would  have 
pressed  metal  wheels  of  the  artillery  form,  because  they  satisfy  the  re- 
quirements of  cleanliness  and  also  the  requirements  of  strength.  The 
motor  starter  and  electric-lights  would  be  taken  care  of  by  the  power  plant. 

Herbert  Chase:— I  agree  with  the  ideas  of  Mr.  Pope  and  Mr.  Schipper 
in  many  particulars,  except  that  I  think  neither  of  them  wants  a  non- 
poppet  valve  motor.  I  would  like  a  rotary  valve  motor  provided  one 
can  be  designed  that  will  work  dependably.  This  is  ideal  and  not  alto- 
gether realized  at  the  present  time.  The  size  of  the  motor  would  be 
about  354"  x  5"  and  have  an  A.  L.  A.  M.  rating  of  about  15,  capable  of 
developing  in  the  neighborhood  of  40  horsepower  at  2,800  revolutions  or 
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thereabouts.  It  would  certainly  have  four  cylinders.  There  may  be  some 
excuse  for  a  six-cylinder  motor  in  a  very  large  car,  but  not  for  the 
car  I  have  in  mind.  I  doubt  if  one  person  in  ten  riding  blindfolded 
behind  motors  of  equal  power  can  tell  whether  a  four-  or  six-cylinder 
motor  is  furnishing  the  power.  I  am  unable  to  see  the  advantage  of  the 
two  extra  cylinders  and  I  do  see  several  drawbacks.  The  transmission 
would  preferably  be  electric,  providing  the  weight  of  the  car  could  be 
kept  below  2,000  pounds.  The  type  of  body  would  be  very  much  like 
the  ones  Mr.  Schipper  and  Mr.  Pope  spoke  of,  two  seats  normally  with 
an  extra  seat  opening  in  the  rear  to  accommodate  two  extra  passengers 
and  to  give  space  for  luggage.  The  springs  in  front  would  probably  he 
semi-elliptic,  and  cantilever  in  the  rear,  with  either  a  shock  absorber  or 
some  kind  of  secondary  spring.  I  would  prefer  wire  wheels,  or  perhaps 
pressed  steel  if  the  latter  type  had  been  developed  sufficiently  to  assure 
practicability.  1  prefer  demountable  wheels,  they  being  lighter  and 
quicker  to  change  than  demountable  rims  and  not  so  likely  to  rust.  The 
gear  ratio  on  a  worm  drive  would  be  4-to-i.  If  it  is  impossible  to  have  an 
electric  transmission  I  would  have  a  gear-box  which  would  be  four-speed, 
direct  probably  on  fourth.  I  do  not  see  any  reason  why  a  car  of  this 
description  should  not  easily  make  30  miles  straightaway  running  per 
gallon.  For  city  work  it  ought  to  average  25  miles.  I  believe  that  a 
carbureter  of  good  design  with  a  single  adjustment  should  be  fitted, 
and  be  able  to  give  a  speed  on  high  gear  as  low  as  5  miles  an  hour  and 
a  maximum  of  50  miles.  The  parts  of  the  car  should  be  as  accessible 
as  possible  and  the  motor  should  be  very  well  balanced  to  keep  the 
vibration  minimum. 

I  would  like  to  ask  Mr.  Power  and  Mr.  McComb  their  reasons  for 
wanting  six-cylinder  engines  of  about  3^  inches  bore  in  preference  to 
four-cylinder  motors  of  equal  bore. 

H.  G.  McComb: — Easy  riding.  I  have  found  that  in  ordinary  running 
I  could  not  tell  that  the  car  had  a  motor  in  it  due  to  absence  of  vibra- 
tion. With  a  four-cylinder  motor  there  is  some  speed  at  which  vibration 
is  noticed.  In  a  pleasure  car  I  think  the  motor  should  go  about  its  busi- 
ness with  as  little  annoyance  to  the  passengers  as  possible,  and  for  that 
reason  I  would  he  willing  to  spend  the  additional  money  to  put  in  the 
two  extra  c>'linders.  Having  no  vibration  at  any  speed  means  a  great 
deal  to  a  man  who  wants  a  car  for  pleasure.  Wide  variation  of  speed 
without  shifting  gears  means  wonderful  flexibility.  It  is  pleasant  to  be 
able  to  throttle  a  car  down  and  feel  that  the  motor  is  going  as  usual. 
I  have  never  seen  a  four-cylinder  motor  that  gave  the  feeling  of  comfort 
and  pleasure  that  the  six-cylinder  motor  gives. 

W.  M.  Power: — I  think  it  is  a  question  of  ultimate  refinement.  I 
think  that  probably  eight  cylinders  would  be  better,  but  this  would  be 
going  a  good  way  as  far  as  upkeep  is  concerned. 

Herbkrt  Chase: — Personally  I  have  not  been  able  to  see  that  the 
six-cylinder  motor  has  not  as  much  vibration  as  the  four-cylinder.  The 
longer  crankshaft  and  less  rigid  construction  of  the  motor,  due  to  the 
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extra  length,  I  have  found  (at  least  in  block  testing)  makes  the  motor 
subject  to  more  periodic  vibration  than  the  four-cylinder. 

W.  M.  Power: — Ls  this  due  to  poor  construction? 

Herbert  Chase: — Possibly,  but  I  know  that  at  least  two  manufac- 
turers of  very  high-grade  six-cylinder  cars  in  this  country  have  had 
very  serious  trouble  with  vibration.  One  of  the  motors  in  question 
has  a  synchronous  vil)ration  at  one  speed  which  causes  the  power  to  fall 
off  fully  30  per  cent,  from  normal  at  that  speed.  It  is  difficult  to  get 
good  distribution,  particularly  when  the  double  exhaust  is  not  provided. 

Chairman  Anglada: — I  prefer  an  eight-cylinder  V  motor,  with  one 
camshaft,  one  source  of  ignition  (magneto),  fixed  spark,  a  three-speed 
gear-box  direct  on  second.  The  car  would  be  able  to  do  very  nearly  all 
traveling  on  second.  I  would  have  bevel-gear  drive  because  manufac- 
turers will  sell  worm-gear  axles  only  with  certain  restrictions.  I  would 
have  the  foot-brake  on  the  propeller- shaft.  The  body  would  be  four- 
passenjger  with  disappearing  rear  seats,  V-type  radiator  and  wire  wheels 
with  demountable  rims.  The  dimensions  of  the  motor  would  be  probably 
2K"  X  5",  giving  42  to  45  horsepower.  The  motor  would  run  very 
efficiently  at  very  high  speed,  a  maximum  of  perhaps  3.300  to  3,400  revo- 
lutions.    I  would  have  a  single  dry-plate  clutch. 

J.  E.  Schipper: — What  do  you  think  of  the  spiral  bevel  gear  as  a 
compromise  ? 

Chairman  Anglada: — I  would  prefer  that  to  the  bevel. 

L.  P.  Prossen  : — I  think  pump  water  circulation  is  far  better  than 
anything  else.  I  have  had  experience  with  this  type  and  with  thermo- 
s>'phon.    I  think  the  radiator  should  have  a  flat  front. 

Chairman  Anglada  : — What  have  been  your  troubles  with  the  thermo- 
syphon  ? 

L.  P.  Prossen  : — Overheating  in  summer  and  freezing  in  winter. 

I  want  to  explain  a  type  of  clutch  that  is  very  satisfactory.  At  each 
end  of  the  cone  there  is  a  circular  groove  in  which  there  is  a  round 
piece  of  rubber,  similar  to  that  on  baby  carriage  wheels.  The  rubber  is 
pressed  into  the  leather,  giving  more  smooth  engagement.  I  have  known 
this  type  to  run  as  long  as  three  years  and  not  give  any  trouble  at  all. 
Even  after  the  rubber  breaks  it  can  be  removed  and  replaced  without 
taking  the  clutch  off  the  car.  There  is  very  little  expense  attached  to  it 
and  it  is  very  satisfactory. 

Chairman  Anglada: — From  the  standpoint  of  economy  of  manu- 
facture or  ease  in  replacement  or  ease  of  control  does  the  disc  clutch 
possess  advantages  over  the  single-plate  dry  clutch,  or  the  single-plate  and 
multiple-plate  over  the  cone  clutch? 

W.  M.   Power: — No  doubt  the  cone  clutch   is  cheaper. 

Herbert  Chase: — Three  or  four  years  ago  Mr.  Green,  of  the  Fifth 
Avenue  Coach  Company,  expressed  himself  as  very  much  in  favor  of  the 
cone  clutch,  but  said  he  thought  it  should  be  made  of  a  stamping,  very 
light  and  flexible. 
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L.  P.  Prossen: — That  is  all  very  well,  but  those  clutches  jam  and 
stick. 

Chairman  Anglada: — The  cone  clutch  on  the  Locomobile  racing  car 
gave  excellent  satisfaction.  It  was  one  of  the  few  clutches  in  the  1906 
Vanderbilt   Race  that  did  not  give  any  trouble. 

L.  P.  Prossen: — What  is  the  best  type  of  thrust  yoke  for  taking  the 
thrust  on  release  of  the  clutch? 

W.  M.  Power:— The  old  type  of  cup  and  cone  or  ball  bearing. 

L.  P.  Prossen  : — That  never  gave  very  good  satisfaction. 

N.  B.  Pope: — I  am  impressed  with  the  lack  of  enthusiasm  here  for 
front-wheel  brakes. 

J.  E.  Schipper: — If  a  diagnoal  brake  could  be  installed  it  would  be 
a  good  thing.  The  tendency  of  a  person  in  a  moment  of  panic  is  to 
throw  on  the  brakes  suddenly.  The  diagonal  brake  would  be  a  good  thing 
in  a  case  like  that. 

Chairman  Anglada  : — Do  you  think  complication  and  extra  weight 
would  be  a  hindrance? 

J.  E.  Schipper: — That,  of  course,  is  the  objection. 

N.  n.  Pope: — »I  must  confess  that  diagonal  brakes  seem  unsym- 
metrical,  but  other  than  that  they  appear  to  be  satisfactory. 

J.  E.  Schipper: — The  automobile  is  the  only  vehicle  of  its  size  with 
which  reliance  is  placed  on  manual  power  to  apply  the  brakes.  Of 
course,  there  have  been  other  kinds  of  brakes — air  and  electric.  With 
air  there  has  been  the  difficulty  of  keeping  the  tank  tight,  and  with  the 
electric  brake  there  may  be  a  lag  in  getting  the  power  applied  to  the 
rear  wheels  unless  everything  is  keyed  up  to  the  top  notch.  The  time 
consumed  in  getting  up  the  speed  of  the  motor  is  really  considerable 
when  you  want  to  make  an  emergency  stop,  but  I  believe  the  time  is 
approaching  when  the  control  of  brakes  will  not  be  by  hand. 

It  does  not  seem  right  that  brakes  should  not  have  a  longer  life  than 
they  have  at  present.  A  brake  used  in  a  mountainous  country  has  to  be 
renewed  every  400  or  500  miles  to  keep  it  in  good  shape.  This  condition 
would  be  improved  if  it  could  be  run  in  oil. 

N.  B.  Pope: — There  are  certain  problems  in  automobile  design  which 
we  can  safely  refer  to  railroad  practice.  In  railroad  practice  there  is 
no  hesitancy  about  changing  brake-shoes  as  often  as  necessary,  and  I 
see  no  reason  why  we  should  not  acknowledge  the  fact  that  the  friction 
we  desire  in  the  brake  means  wear.  The  thing  to  seek  in  brake  design 
is  the  maximum  amount  of  friction  with  a  minimum  amount  of  weight. 

A.  C.  Woodbury  : — I  have  driven  a  car  12.000  miles  in  rough  and  very 
hilly  country  and  renewed  the  brakes  only  twice. 

H.  G.  McComr: — T  know  of  one  concern  advertising  to  guarantee  all 
brakes  for  one  year's  service.     It  seems  that  this  is  based  on  experience. 

Herbert  Chase: — Would  not  the  diagonal  operation  of  brakes  be 
rather  hard  on  tires?  I  know  there  is  considerable  extra  wear  on  one 
of  the  rear  tires  if  one  of  the  brakes  is  applied  more  quickly  than  the 
other. 

O.  A.  Parker:— I  have  driven  80,000  miles  and  renewed  only  three 
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brake  shoes.    They  are  steel  to  steel. 

Chairman  Anglada:— Should  the  transmission  have  four  speeds  or 
three  ? 

O.  A.  Parker: — Four  speeds  with  direct  on  third. 

H.  G.  McComb: — Three  are  all  that  are  necessary.  Keep  the  car  as 
light  as  possible. 

L.  P.  Prossen  : — I  do  not  see  why  the  transmission  should  not  be  direct 
on  high.  If  the  transmission  is  properly  designed  you  can  use  the  high 
a  great  deal.  We  have  four  speeds  direct  on  high,  4  to  i  gear.  You 
can  drive  the  car  about  45  miles  an  hour  and  hardly  hear  the  motor  run- 
ning. 

Chairman  Anglada  : — With  four  speeds  you  can  use  a  smaller  motor. 
It  is  questionable  whether  you  prolong  the  life  of  the  motor. 

Herbert  Chase: — I  very  much  favor  the  small  high-speed  motor 
because  you  can  keep  the  throttle  nearly  wide  open  and  get  much  more 
efficient  combustion,  due  to  the  higher  compression. 

J.  E.  Schipper  :— You  get  better  carburetion,  also. 

Chairman  Anglada: — Who  has  given  the  subject  of  leather  universal 
joints  as  used  in  the  Isotta  and  DeDion  any  consideration? 

Herbert  Chase: — I  think  that  about  the  hardest  service  to  which  you 
can  put  a  universal  joint  is  between  a  motor  and  an  electrical  dynamo- 
meter, where  there  is  a  "give  and  take"  between  the  flywheel  and  the 
armature.  I  have  known  a  two-inch  shaft  to  shear  off  without  any 
apparent  provocation.  In  one  300-hour  test  I  found  that  when  the  test 
was  over  the  joint  had  worn  so  much  that  there  was  a  play  of  nearly 
one-eighth  inch.  In  the  next  test  we  made  for  300  hours  or  a  little 
pver  we  used  leather  universal  joints  and  there  was  absolutely  no  indica- 
tion of  any  wear. 

N.  B.  Pope: — I  think  that  automobile  designers  almost  as  a  rule  are 
rather  too  much  inclined  to  ignore  the  fact  that  there  are  two  qualities 
to  be  considered — one  independent  and  the  other  dependent.  Take  the 
case  of  the  clutch.  For  one  use  the  cone  clutch  is  superior  and  for 
other  uses  the  plate  clutch  is  superior.  You  cannot  determine  which  type 
is  superior  until  you  know  what  sort  of  car  you  are  talking  about.  We 
have  to  guard  ourselves  very  carefully  in  making  up  our  mind  on  these 
various  features  and  their  relative  importance.  We  should  always  take 
a  certain  type  of  car  as  the  starting  point.  The  thirig  that  appeals  to 
me  in  this  connection  is  the  number  of  speed-changes  in  the  gear-box. 
If  you  plot  the  horsepower  curve  of  the  motor  and  the  curve  of  tractive 
effort  of  the  car  in  which  you  propose  to  put  this  motor,  and  then  con- 
sider the  sort  of  use  to  which  you  intend  to  put  the  car,  you  will  find 
a  safe  combination.  But  if  you  follow  one  of  these  conditions  without 
varying  the  other  the  conclusions  may  not  be  satisfactory. 

Chairman  Anglada: — I  believe  that  an  ideal  set  of  characteristics 
should  be  possessed  by  any  and  every  car  irrespective  of  whether  it  is  a 
touring  car,  a  runabout  or  a  roadster,  characteristics  which  should  apply 
ta  one  car  as  welt  as  another. 
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Su m  mer  Meeting. 

STARTING,  LIGHTING  AND  IGNITION 

DEVICES 

By  Albion  D.  Libby* 
(Member  of  the  Society} 

It  would  be  impossible  to  treat  in  one  paper  any  one  of  the  sections 
of  the  above  subject  and  do  it  justice;  consequently  it  is  not  the  object  of 
this  paper  to  discuss  in  detail  each  section  thereof,  but  rather  to  state  a 
problem,  which  includes  the  three  sections,  and  then  to  offer  a  solution 
therefor.  As  units  by  themselves,  each  section  involves  its  own  prob- 
lems, but  when  united  on  an  automobile  or  other  moving  vehicle  they 
l>ecome  interlocking  and  hence  in  the  general  problem  must  be  treated 
together. 

The  general  problem  may  be  stated  in  the  following  terms:  The  car 
must  be  cranked  fast  enough  to  secure  carburetion  under  varying  con- 
ditions of  weather  and  fuel.  The  ignition  devices  must  operate  below  the 
cranking  speed  and  the  lighting  device  must  operate  to  light  the  car  and 
furnish  power  for  the  cranking  device. 

We  must  show,  first  and  foremost,  reliability  which  means  durability: 
second,  simplicity:  third,  as  low  cost  as  possible  without  sacrificing  relia- 
bility :  fourth,  as  light  weight  as  possible. 

VOLTAGE 

In  the  development  of  the  starting  and  lighting  system  described  par- 
ticularly in  this  paper,  a  great  deal  of  time  and  study  was  given  to  all 
existing  systems  in  the  United  States  and  foreign  countries.  After  the 
investigations  it  was  decided  to  adopt  a  system  based  on  the  use  of  six 
cells  of  storage  battery,  giving  a  12- volt  system.  The  basis  in  working 
out  the  general  problem  is  the  voltage  of  the  storage  battery  to  be  used. 
In  the  early  days  of  the  internal  combustion  engine,  the  first  battery- 
ignition  systems  used  were  primary  wet  cells,  later  replaced  by  dr>*  cells. 
Six  volts  was  the  pressure  commonly  used  in  these  early  ignition  systems. 
.'\fter  a  while  the  dry  batteries  were  discarded  and  a  small  storage  batteo' 
consisting  of  three  cells,  giving  approximately  the  same  voltage  as  the 
dry  cells,  was  substituted.  Under  these  conditions  the  storage  battery  had 
to  be  removed  from  the  car  at  intervals  for  the  purpose  of  charging.  At 
a  later  period  some  added  electric  lights  to  the  car,  the  current  being 
taken  from  the  storage  battery  used  for  ignition  purposes,  or  in  some 
cases  an  extra  battery  of  the  same  voltage  as  the  ignition  battery.  During 
this  period  the  batteries  had  to  be  removed  for  the  purpose  of  charging. 
This  became  tiresome;  the  car  owner  began  to  inquire  for  a  small  gen- 
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erator  with  which  he  could  charge  the  batteries  while  running  the  car. 
I'inally  he  asked  for  an  electric  motor  to  crank  the  car,  the  motor  to  be 
driven  from  the  batteries  which  he  had  already  installed.  Thus  we  see 
thai  the  six-volt  system  is  the  result  of  a  great  deal  of  patchwork :  while 
a  great  many  of  the  rough  edges  have  been  knficked  off,  yet  it  is  the 
l)elief  of  the  writer  that  it  never  has  been  an  entirely  satisfactory  job,  and 
probably  never  will  l)e :  that  is,  it  cannot  be  made  as  satisfactory  as  a 
1  J- volt  system. 

In  view  of  the  fact  that  the  whole  state  of  the  starting  and  lighting 
and  ignition  art  has  grown  up  around  the  six-volt  battery,  the  lamp  bulb 
lias  become  standardized  for  this  voltage  to  such  an  extent  that  the  adop- 
tion of  any  other  voltage  necessarily  raises  the  question  of  the  present 
increased  cost  of  the  higher  voltage  lamps.  This  is  a  question  of  demand. 
We  all  know  that  special  products  break  up  the  general  manufacturing 
routine  and  increase  the  cost  of  production.  In  order,  therefore,  to  use 
voltages  higher  than  6.  such  as  i8  or  24.  as  are  being  used  to  a  small 
extent,  it  has  been  necessary  to  introduce  more  or  less  complicated  con- 
trollers in  order  to  throw  the  eel's  in  .series  for  starting  purposes  and  in 
multi|>le  for  lighting.  Operating  liatteries  in  multiple  is  open  to  a  number 
of  objections  which  are  no  doubt  familiar  to  many  (»f  you.  It  does  not 
seem  wise  tr)  introduce  controllers  or  apparatus  for  switching  the  cell 
combinations  into  their  various  relationships ;  that  is,  we  should  have 
"simplicity."  Six-volt  systems,  on  account  of  the  heavy  currents  carried, 
necessitate  larger  conductors  for  the  wiring  as  well  as  more  generous 
design  in  the  starting  motor  and  lighting  generator ;  and  are  more  sus- 
ceptible to  bad  contacts  at  the  commutator  brushes  and  elsewhere  than 
the  higher  voltage  systems.  It  seems  to  me  that  12  volts  is  a  satisfactory 
mean  between  the  extremely  low  voltage  of  6  and  the  higher  24.  The 
1 2- volt  system  has  all  the  simplicity  of  the  6  without  the  complications 
of  the  18  and  24,  and  it  has  the  "punch"  necessary  to  make  a  starting 
motor  "wake  up"  to  its  job  of  cranking  the  engine.  It  is  possible  to 
Tank  an  engine  with  a  12-volt  battery  of  half  the  ampere-hour  capacity 
of  the  six-volt  battery,  even  when  the  voltage  across  the  starting  motor 
brushes  falls  as  low  as  six,  while  under  the  same  conditions  the  six-volt 
system  will  fail  at  half  the  percentage  of  voltage  drop.  This  will  be 
foimd  to  be  a  valuable  asset  on  many  occasions.  It  is  worthy  of  note  that 
practically  all  European  cars  are  built  for  12  volts. 

SINCLK   OR    IiOrBLE    VSIT 

Much  consideration  was  given  the  question  of  one  or  two  units  tor 
starting  and  lighting.  It  seems  that  there  should  not  l)e  any  question  as 
to  the  ignition  being  kept  separate  from  the  other  units.  Two  units  avoid 
all  complications  in  wiring,  internal  and  external,  and  give  the  greatest 
reliability  possible,  as  well  as  simplicity  and  maximum  efficiency  at  a  low 
cost.  The  units,  being  separate  and  distinct,  can  be  installed  on  the  car, 
in  a  great  many  cases,  much  more  readily  than  the  larger  single  unit ;  and 
if,  for  any  reason,  one  of  these  units  gives  out,  the  other  can  be  operated. 
The    work     required    of    the    starting    motor    and    lighting    generator 
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are  diametrically  opposite;  consequently  their  characteristics  are  opposite 
to  a  very  pronounced  degree.  The  starting  motor  must  be  of  a  series 
type,  while  the  lighting  generator  must  have  the  characteristics  of  a 
shunt  machine.  It  is  a  difficult  problem  to  combine  these  two  charac- 
teristics in  one  machine  and  get  the  same  efficiency  per  pound  out  of 
the  combination  as  can  be  obtained  individually  from  the  two  separate 
units. 

CLUTCH 

On  account  of  the  jerky  characteristics  of  a  gasoline  engine  in 
starting,  the  requirements  put  on  to  the  starting  motor  are  extraordinary 
and  tiie  device  used  for  making  the  connection  between  the  starting  motor 
and  the  engine  in  order  that  the  engine  may  be  connected  and  discon- 
nected tberefrom,  must  be  a  high-grade  piece  of  apparatus.  1  consider, 
therefore,  the  clutch  used  for  this  work  to  be  the  most  important  part 
of  the  starting  system. 

I  have  never  seen  any  friction,  ball  or  roller  clutch  that  would  stand 
up  over  a  long  period  of  time  under  the  strains  produced  in  cranking  an 
engine.  When  the  engine  is  coming  up  to  compression  a  steady  strain  is 
put  on  the  clutch,  but  as  soon  as  the  point  of  compression  is  passed  the 
moving  part  of  the  engine  "runs  away"  from  the  clutch  and  there  is  a 
short  interval  of  time  before  the  clutch  catches  again.  These  continual 
blows  will  inevitably  flatten  any  batl  or  roller  that  can  be  made,  and  as 
soon  as  they  are  worn  flat  the  clutch  begins  to  slip  or  stick.  The  clutch 
which  will  be  described  is  absolutely  free  from  these  defects  and  so  far 
as  rigid  tests  can  show,  extending  over  a  year's  time,  no  weakness  has  been 
discovered  in  the  mechanism.  After  fifteen  thousand  engine  starts  on  one 
of  these  clutches  it  appeared  to  be  just  as  good  as  it  was  when  the  first 
start  was  taken. 

Tig.  2  Fig.  1 
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Fig  I  shows  an  end  view  of  the  clutch  with  a  portion  broken  away. 
I'ig.  2  is  a  section  of  Fig.  i.  In  this  particular  clutch  one  of  the  clutch 
members  .?,  which  is  adapted  to  be  keyed  to  the  crankshaft,  carries  a 
f'angc  for  receiving  the  fan-belt ;  this  particular  construction  to  acccjmmo- 
date  the  fan-belt  may  or  may  not  be  used.  Rigidly  attached  lo  this  part 
are  pins  /c,  which  carry  pawls  9.  Resting  on  the  pawls  9  are  light 
si>rings  //  for  the  purpose  of  preventing  any  vibration  of  the  pawls.  The 
other  element  of  the  clutch  consists  of  a  ratchet  element  made  up  of 
three  parts,  4,  5  and  6;  4  and  .5  are  steel,  while  6  is  a  member  whose 
function  will  be  described  later.  These  three  parts  are  riveted  together 
and  the  whole  bolted  to  the  sprocket  wheel  7,  a  casing  8  being  used  to 
enclose  the  pawl  and  ratchet  elements  to  keep  out  dirt,  etc.,  J  represents 
the  end  of  the  gear-case  on  the  engine  which  carries  a  hub  that  serves 
as  a  bearing  for  the  driving  member.  The  pawls  and  ratchets  are  so 
arranged  that  when  the  car  is  standing  idle  there  will  always  be  one 
of  the  pawls  never  farther  than  .089  of  an  inch  from  engagement,  with  an 
S-pawl  element:  consequently  there  is  no  shock  at  the  moment  of  engage- 
ment or  at  the  time  of  going  over  compression.  When  current  is  applied 
lo  the  starting  motor  the  driving  member  carrying  the  ratchets,  one  of 
which  is  in  engagement  with  one  of  the  pawls,  begins  to  turn  the  pawl- 
carrying  element,  which  is  keyed  to  the  crankshaft.  When  the  engine  picks 
up  of  its  own  power  the  pawls  are  thrown  back  into  the  recesses  provided 
and  out  of  engagement  with  the  ratchet-wheel,  and  will  stay  there  until  the 
car  is  stopped,  when  they  are  returned  to  position  by  the  springs  //.  How- 
ever, to  overcome  any  possibility  of  the  pawls  dropping  down  and  making 
a  noise,  when  driving  at  a  very  low  speed  on  direct  drive,  the  noise- 
killing  element  6  is  introduced  for  the  purpose  of  receiving  the  pawts 
as  they  drop  down  into  position.  The  mounting  of  pawls  p  on  pins  10 
is  such  that  absolutely  no  strain  is  put  on  the  pins  10,  the  strain  being 
carried  by  the  abutment  back  of  the  pawl.  It*  is  seen  that  the  driving 
member  is  idle  while  the  engine  is  running. 

Fig.  3  shows  the  characteristic  curves  of  a  small-size  starting  motor 
used  in  the  system.  Fig.  4  shows  the  application  of  a  starting  motor  and 
clutch  to  a  six-cylinder  Winton  car.  The  curves  shown  in  Fig.  3  were 
taken    from   this   particular  motor. 

STARTING- MOTOR  DRIVE 

Attention  is  here  called  to  the  necessity  of  getting  a  direct  drive  for 
the  starting  motor  to  the  crankshaft  of  the  engine.  I  have  seen  a  loss  of 
100  per  cent,  in  the  amount  of  power  taken  by  an  indirect  application  of 
a  starting  motor  on  account  of  the  engine  design  being  such  as  to 
accommodate  the  starting  motor  only  at  one  place  so  that  it  might  look 
out  of  the  way.  Where  the  drive  is  short  and  direct,  as  indicated  in 
Fig.  4,  the  loss  of  power  in  the  reducing  gear  is  very  small. 

GEAR    RATIO 

The  best  gear  ratio  for  one  make  of  car  may  not  be  the  best  for 
another.     It  is  my  belief  that  a  four-cylinder  engine  should  be  cranked 
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at  from  100  to  135  r.p.m.  in  order  to  take  care  of  varying  conditions 
previously  pointed  out.  It  seems  to  me  that  anything  beyond  135  r.p.m. 
is  a  waste  of  power;  and  if  the  engine  does  not  start  at  this  speed 
something  which  should  have  attention  is  wrong.  The  general  rule  should 
be  to  crank  the  engine  fast  enough  to  get  carburetion  under  varying  con- 
ditions and  have  a  good  factor  of  safety  by  the  expenditure  of  the  least 
amount  of  power.  On  a  certain  installation  with  a  gear  ratio  between  the 
starter  and  the  crankshaft  of  25.12  the  initial  current  was  120  amperes,  and 
the  running  current  60,  the  voltage  being  10.6.  Under  these  conditions  the 
engine  was  cranked  at  120  r.p.m.  The  same  engine  was  cranked  at  177 
r.p.m.  by  changing  the  gear  ratio  to  16.9,  the  initial  starting  current  being 
135,  and  70  while  running.  These  figures  merely  indicate  that  it  is  best  to 
do  a  little  experimenting  on  any  installation  before  deciding  on  the  gear 
ratio  to  be  adopted. 

LIGHTING 

In  the  November,  1913,  issue  of  the  Proceedings  of  the  American 
Institute  of  Electrical  Engineers,  A.  E.  Waller  presented  a  very  inter- 
esting and  valuable  paper  covering  various  features  involved  in  the 
lighting  of  a  motor  car.  He  treated  to  some  extent  the  different  types 
of  lighting  generators  and  the  method  of  connection  to  the  engine.  In 
general,  the  installation  of  the  generator  has  become  a  comparatively  simple 
problem  and  will  not  be  touched  upon  here  other  than  to  show  one  or  two 
examples. 

The  lighting  generator  must  work  automatically;  that  is,  it  must  be 
automatically  connected  to  the  battery  at  the  proper  car  speed  and  must  also 
be  automatically  disconnected  from  the  battery  when  the  speed  of  the  car 
is  decreased  to  a  point  where  the  battery  and  dynamo  voltages  are  balanced. 
The  dynamo  must  be  self -regulating  so  that  the  charging  current  cannot 
exceed  a  certain  predetermined  point,  and  this  regulation  should  be  accom- 
plished by  a  minimum  number  of  parts  practically  indestructible  and 
independent  of  external  influences.  The  battery  should  have  plates  of 
such  size  as  will  take  the  maximum  charging  rate  of  the  dynamo  for  a 
long  period  of  time  without  detriment.  Having  a  battery  and  generator 
with  these  characteristics  it  should  be  impossible  to  injure  them  by 
driving  at  a  high  rate  of  speed  for  a  number  of  hours  during  the  day 
time.  In  a  new  type  of  lighting  generator  in  which  the  armature  is 
supported  on  the  usual  ball  bearings,  the  field  poles  have  extensions 
which  carry  coils  for  the  purpose  of  aiding  in  the  regulation.  Extending 
across  the  polar  projections  is  a  keeper  supported  by  a  good  substantial 
spring,  and  associated  with  this  is  a  spring  used  for  the  purpose  of 
adjusting  the  tension  on  the  first-mentioned  spring.  The  circuit  to  the 
battery  is  closed  by  the  action  of  the  keeper  when  it  is  drawn  toward 
the  pole  tips  under  the  influence  of  the  magnetic  flux  therein.  The  coils 
around  the  polar  extensions  are  wired  in  series  with  the  armature.  When 
the  current  in  the  armature  reaches  a  certain  predetermined  value,  the 
keeper  is  drawn  all  the  way  down  and  an  auxiliary  contact  is  opened, 
cutting  in  a  resistance  with  the  shunt  winding,  reducing  the  flux  due 
to  the  shufit  windings,  and  this,  together  with  the  differential  action  of 
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the  series  coils  on  the  polar  extensions  reduces  the  magnetic  flux  through 
the  armature  to  such  a  value  that  the  current  to  the  battery  does  not 
increase  beyond  a  certain  value,  no  matter  how  fast  the  armature  is 
turned.  The  reverse  operation  of  the  controller  takes  place  as  the  speed 
diminishes.  A  sectional  view  of  the  machine  with  the  cover  removed  is 
shown  in  Fig.  5.  The  performance  of  this  machine  is  illustrated  in 
Fig.  6,  from  which  it  will  be  noted  that  the  high-speed  cut-out  comes 
into  action  at  the  speed  of  about  1500  r.p.m.    At  this  speed  the  current  is 
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7  amperes,  which  is  considered  a  maximum  charging  rate  for  a  6o-ampere- 
hour,  i2-volt  battery.  This  particular  generator  is  designed  to  run  at 
twice  crankshaft  speed,  and  when  installed  on  a  car  geared  ^-7  to  i,.with 
a  34-inch  wheel,  begins  to  charge  the  battery  at  about  7  miles  per  hour. 
The  high-speed  control  comes  in  between  35  and  40  miles  per  hour,  the 
lamp  load  being  carried  at  about  17  miles  per  hour. 

A  number  of  tests  have  been  made  on  this  system  to  determine  how 
long  it  would  take  to  build  up  the  battery  (50  AJI.  capacity)  after  having 
thoroughly  discharged  it  by  running  around  city  streets,  carrying  the 
entire  lamp  load,  and  operating  from  two  to  three  hours  each  evening.  It 
was  found  that  within  a  week's  time  the  battery  was  back  to  its  normal 
gravity  and  voltage.  Attention  is  called  to  the  fact  that  the  entire  con- 
trolling mechanism  for  the  generator  is  contained  within  its  housing  and 
but  one  pair  of  wires  need  be  run  from  the  generator  to  the  battery. 
When  the  cover  is  taken  off  by  removal  of  two  screws  the  controller  and 
main-line  contact  are  within  plain  sight  and  easy  access.  This  machine 
is  entirely  self -controlling  and  the  movable  element  is  independent  of 
dash-pots,  liquids,  frictional  devices,  pivots,  oil,  grease,  graphite  and 
centrifugal  devices,  and  is  substantially  independent  of  gravity  and  shocks 
on  the  road.  The  regulator  is  not  subject  to  wear  except  at  the  contact 
points,  and  therefore  does  not  require  any  adjustment  other  than  that 
provided  in  order  that  one  who  drives  very  little  during  the  evening  may 
set  the  regulator  so  that  the  maximum  current  will  not  run  above  5  to  6 
amperes.  The  control  of  the  machine  is  such  that  a  short-circuit  across 
the  brushes  will  not  injure  the  machine. 

WIRING 

Fig.  7  illustrates  four  circuit  arrangements  which  may  be  used.  In 
the  arrangement  marked  A  the  head  lamps  are  7-volt  and  wired  in 
series,  using  grounded  sockets  and  being  controlled  by  a  double-pole  single- 
throw  switch.  The  same  arrangement  is  used  for  the  side  lamps,  while 
the  tail  and  dash  lamps  have  metallic  sockets  wired  in  series,  using  7-volt 
lamps.  It  will  be  noted  that  with  this  arrangement  there  is  no  change 
in  the  lamp  bulbs  or  sockets  now  used  with  a  7-volt  grounded  system, 
the  only  addition  being  a  double  pole  on  the  switch  and  one  extra  fuse, 
two  being  used  in  each  of  said  circuits.  A  fuse  is  also  shown  in  the 
main  line  leading  to  an  ammeter.  A  fuse  is  also  shown  leading^  to  the 
starting  switch.  G  is  the  generator  and  A  C  represents  the  automatic 
cut-out  contained  within  the  generator  itself  as  has  been  described.  The 
question  of  starting- fuses  will  be  referred  to  later.  The  fuses  for  the 
starting  circuit  as  well  as  the  lighting  and  generator  circuit  should  both 
be  placed  as  close  to  the  battery  as  possible.  Circuit  B  uses  14-volt 
lamps  for  the  head  and  side,  metallic  sockets  being  used  throughout. 
The  circuit  arrangement  C  uses  14-yolt  lamps  for  the  head  and  side,  but 
a  grounded  system  is  indicated  throughout.  Circuit  D  provides  for 
7-volt  lamps  throughout,  the  head  and  side  lamps  being  wired  to  a 
neutral  connected  to  the  center  of  a  12-volt  battery.  As  mentioned  in 
the  first  part  of  this  paper  practically  the  only  objection  to  the  use  of 
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a  1 2- volt  system  at  the  present  time  lies  in  the  fact  that  14- volt  lamps 
are  more  expensive  than  the  7.  All  the  lamp  bulb  manufacturer  needs 
is  an  order  large  enough  to  make  production  an  item. 

I  note  that  the  Electrical  Equipment  Division  of  the  Society  has 
recommended  a  single-wire  grounded  system.  I  feel  that  this  is  a  mistake, 
particularly  as  no  more  attention  to  protecting  the  battery  leads  is  given 
than  is  now  in  vogue.  I  have  seen  recently  a  new  car  within  a  hair's 
breadth  of  burning  up  on  account  of  being  wired  for  a  grounded  system, 
one  of  the  battery  conductors  encased  in  a  flexible  conduit  becoming 
crossed  with  the  sheath  which  was  grounded  to  the  frame  of  the  car. 
The  result  of  this  was  to  melt  the  flexible  metallic  sheath  until  it  ran 
like  molten  lead.  The  heat  set  fire  to  another  piece  of  apparatus  in  the 
dash  close  to  an  auxiliary  gasoline  tank. 

I  notice  that  in  Mr.  Davis'  article  on  the  "Ideal  Car"  he  states  that 
his  car  should  give  8  years  of  satisfactory  service.  It  is  beyond  belief  that 
•any  one  will  drive  a  car  for  8  years  without  some  wire  connected  in  the 
starting  or  lighting  system  becoming  grounded,  and  I  ask  in  all  seri- 
ousness what  is  going  to  happen  should  this  ground  come  on  the  main 
l)attery  lead  to  the  starting  motor,  generator  or  lighting  bus-bar?  Some- 
thing is  bound  to  happen.  The  car  owner  may  be  fortunate  enough  to 
get  off  with  a  burnt-off  battery  lead  but  may  encounter  something  more 
damaging.  By  the  use  of  a  complete  wire  system  one  has  two  chances 
and  it  is  only  a  matter  of  five  or  ten  minutes  to  have  the  car  tested  for 
grounds  at  intervals  of  every  three  or  four  months.  Suppose  a  car  were 
wired  with  circuit  A  of  Fig.  7;  should  a  ground  occur  on  one  of 
the  battery  leads  leading  say  to  the  positive  side  of  the  battery,  the  head 
and  side  lamps  connected  to  this  side  of  the  battery  would  be  shunted 
out,  and  if  one  of  the  lighting  switches  were  pushed  the  full  voltage  of 
the  battery  would  be  thrown  across  the  lamp.  The  fuses  connected  in 
this  lamp  circuit  should  be  of  such  a  size  as  to  take  care  of  this  increased 
flow  of  current  but,  supposing  for  the  sake  of  argument,  that  it  did  not, 
the  worst  that  could  happen  would  be  the  probable  burning  out  of  the 
lamp  connected  to  the  negative  side  of  the  battery.  This  would  be  far 
better  than  the  loss  of  the  entire  car  -which  might  happen,  should  a 
ground  come  on  one  of  the  main  battery  leads  of  circuit  C  without  a 
fuse  close  to  the  battery  as  is  now  the  practice.  It  might  be  argued  that 
if  circuit  C  is  used,  a  car  owner  should  have  his  car  periodically  tested 
for  grounds,  but  while  we  might  reasonably  expect  him  to  do  this,  the 
chances  are  that  he  would  not,  and  for  that  reason  it  seems  to  me  it 
is  preferable  to  give  him  two  chances  instead  of  one.  One  objection  which 
may  be  raised  against  the  use  of  circuit  A  is  the  use  of  double-pole 
switches  and  double  fuses.  The  function  of  the  latter  has  already  been 
pointed  out.  If  single-pole  switches  were  used  the  lamps  would  be 
subject  to  unbalanced  conditions:  for  example,  suppose  the  head  lamp 
switch  was  in  the  "off"  position,  and  the  side  lamp  switch  in  the  "on" 
position ;  then  the  one  side  lamp  would  be  way  above  normal  candlepower. 
and  the  other  way  below,  and  one  head  lamp  would  be  dimly  lighted. 
Double-polc  switches   should  be  used  with  this  circuit,  which  is   sug- 
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gested  as  a  means  of  using  7-volt  bulbs  with  grounded  sockets.  With 
all  the  objections  pointed  out  it  is  a  safer  circuit  than  C  without  the 
fuses  as  shown.  Some  of  the  objections  raised  against  circuit  A  may 
be  cited  against  D,  and  in  addition  there  is  some  tendency  to  unbalance 
the  battery  if  different  candlepower  lamps  are  used,  but  experience  with 
this  circuit  shows  that  this  objecition  has  no  weight  because  the  battery 
is  kept  properly  charged.  It  seems  to  me  that  circuit  B  is  the  right 
circuit  to  use  on  the  ''Ideal  Car." 

Up  to  the  present  time  practically  no  attention  has  been  paid  to  the 
question  of  fusing  the  battery  lead  running  to  the  starting  motor.  I  sub- 
mit that  this  should  be  done  for  the  same  reason  as  has  been  set  forth  for 
fusing  the  battery  lead  running  to  the  lamps.  I  have  seen  starting  motors 
become  grounded  at  the  brush  holders.  When  such  an  accident  does 
occur  then  on  account  of  the  large  leads  used  in  this  circuit  an  extremely 
heavy  current  flowing  through  the  grounded  section  is  very  apt  to  start 
some  fireworks.  Only  a  short  time  ago  a  case  of  this  kind  did  occur; 
a  bolt  head  on  the  framework  of  the  car  wearing  through  the  protecting 
cover  of  the  cable  of  the  starting  battery  lead,  grounding  the  wire  and  the 
heavy  current  flowing  over  the  wire  melting  the  insulation  off  so  that 
volumes  of  smoke  were  pouring  from  the  car.  Quick  action  in  removing 
the  battery  lead  from  the  battery  took  care  of  the  trouble. 

I  have  used  the  following  specification  for  a  starting  fuse  for  a  12- volt 
system  with  excellent  results.    I  do  not  give  it,  however,  as  a  final  result : 

I — The   starting-fuse    must   stand    instantaneous    flashes    of   300 
amperes. 

2— It  must  carry  175  amperes  for  5  minutes. 

3 — It  must  blow  at  225  amperes  cold,  without  having  been  previ- 
ously heated,  in  15  seconds. 
Such   a   fuse  can  be  made   very  cheaply,  and   it  seems  to  me  is  a 
necessary  adjunct  in  the  proper  wiring  of  the  car. 

INDICATOR 

I  do  not  believe  any  car-lighting  system  is  complete  without  an  indi- 
cator in  the  charging  and  discharge  circuits  which  will  show  accurately 
what  is  taking  place  within  these  circuits.  An  off  and  on  indicator  may 
show 'that  the  dynamo  is  connected  to  the  battery  but  something  may  be 
wrong,  and  only  a  small  part  of  the  current  that  should  be  in  the  circuit 
may  be  flowing  and  the  driver  have  absolutely  no  knowledge  of  what  it 
going  on.  I  believe  every  car  should  be  equipped  with  a  suitable  ammeter 
as  indicated  by  A  in  the  various  circuit  arrangements  shown  in  Fig.  7.  In 
instruments  used  on  automobiles  it  is  essential  that  they  be  of  such  con- 
struction that  the  violent  jarring  due  to  vibrations  of  the  dashboard  will 
not  affect  them  as  regards  accuracy  or  mechanical  stability.  It 
is  commonly  found  that  the  vibration  of  the  dashboard  will  cause  parts 
to  work  loose  if  these  are  not  properly  designed  or  securely  fastened. 
Here  again  reliability  and  simplicity  are  the  key-notes.  The  vibrations  of 
the  dashboard  will  also  affect  the  operating  characteristics  of  the  instru- 
ment in  that  they  produce  vibrations  of  the  pointer,  thereby  making  it 
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Kig.  8. 

difficult  to  obtain  a  reading.  These  vibrations  may  be  in  synchronism  with 
those  of  the  dashboard  or  they  may  be  irregular  due  to  the  controlling 
springs  of  the  instrument  oscillating  back  and  forth  or  up  and  down  as 
the  case  may  be,  on  account  of  the  springs  as  ordinarily  used  being 
rather  long  and  comparatively  weak.  As  is  well  known,  the  deflection 
of  an  indicating  instrument  of  the  permanent-magnet  type  is  produced  by 
the  current  passing  through  a  movable  coil  pivoted  so  that  it  can  swing  in 
a  magnetic  field,  the  force  thus  produced  by  the  coil  being  opposed  by 
the  previously  mentoned  springs.  The  moving  coil  is  capable  of  taking 
a  certain  number  of  turns  and  a  certain  amount  of  current,  depending 
upon  the  potential  applied  to  the  moving  coil  which  in  an  ammeter  is 
the  same  as  the  potential  across  the  shunt.  It  is  evident  that  the  stronger 
the  springs  are  the  more  definite  and  more  rapid  will  be  the  indication  of 
the  instrument.  The  rapid  action  of  the  moving  system  will  serve  as  an 
indication  of  variable  contacts  due  to  loose  connections,  etc.  A  sluggishly 
moving  system  whereof  the  amount  of  inertia  is  great  would  not  indi- 
cate these  defects,  or  at  least  only  to  a  very  small  degree.  It  is  also 
important  to  make  the  moving  system  light,  but  not  so  light  that  it 
will  suffer  in  mechanical  stability,  which  is  a  very  important  feature  in  an 
instrument  mounted  in  the  dashboard  as  it  is  likely  to  meet  with  violent 
abuse  in  garages  during  repairs  to  the  engine.  While  in  an  ordinary 
instrument  the  lines  of  force  enter  and  leave  the  moving  coil  horizon- 
tally, acting  only  on  the  two  vertical  sides  of  the  coil,  the  lines  of  force 
in  a  recently  developed  instrument  enter  the  moving  coil  on  all  sides 
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of  the  same,  thereby  rendering  its  action  more  effective;  first,  by  gather- 
ing in  the  stray  lines  of  force;  secondly,  by  utilizing  every  imit  length  of 
the  coil  winding  whereby  efficiency  is  increased  about  lOO  per  cent, 
over  that  of  ordinary  instruments.  This  results  in  a  strong  torque  which 
enables  the  use  of  strong  controlling  springs.  Another  remarkable  fact 
al)out  this  instrument  and  a  direct  result  of  the  efficient  arrangement  in 
the  magnetic  field  of  the  moving  coil  is  the  perfect  damping  and  rapid 
action  of  the  pointer  when  using  an  air-gap  of  more  than  1/16  inch.  The 
moving  element  has  no  pivot  base  such  as  is  ordinarily  used  in  other 
instruments,  and  usually  glued  to  the  insulation  of  the  wire  wound  on 
the  moving  coil.  On  the  other  hand,  part  of  the  frame  on  which  the 
wire  is  wound  is  bent  so  as  to  form  a  substantial  support  for  the  pivot, 
bridging  across  the  wire  on  the  coil.  The  pivot  is  mounted  securely  nn 
ihese  bridge  poles  by  means  of  a  shoulder  and  nut.  This  construction 
prevents  turns  of  the  coil  becoming  short-circuited,  a  common  fault  in 
ordinary  instruments.  The  wire  in  the  moving  coil  is  relca.sed  from 
all  mechanical  stresses  and  is  perfectly  insulated  from  all  metal  parts. 
The  springs  used  in  the  instrument  are  so  strong  that  vibrations  of  the 
dashboard  do  not  affect  the  indications.  The  convolutions  being  spaced 
widely  apart,  there  is  no  possibility  of  their  touching  each  other.  Temper- 
ature tests  show  that  with  a  difference  of  40*  V.  the  instrument  reads 
1.9  per  cent.  high,  as  against  3  per  cent,  for  another  well-known  make. 

IGNITION 

I  have  pointed  out  what  seem  to  be  the  essential  requirements  in  a 
starting  and  lighting  system  and  shown  methods  and  apparatus  for  accom- 
I>lishing  the  work  in  a  simple  and  reliable  manner.  I  now  come  to  the  last 
but  yet  very  important  section  of  the  subject,  ignition.  Having  stated  that 
ignition  devices  must  operate  below  the  cranking  speed.  1  wish  to  describe 
briefly  two  new  types  of  magneto  constructed  particularly  for  easy  starting 
without  the  use  of  battery,  auxiliary  coils,  or  any  external  devices 
I'^ig.  8  is  an  assembled  view  of  a  six-cylinder  high-tension  magneto.  This 
view^  shows  the  water-  and  dust-proof  construction.  The  important  dimen- 
sions, such  as  concern  the  location  of  the  holes  in  the  base,  and  the 
distance  from  the  holes  to  the  beginning  of  the  taper  on  the  shaft,  etc.. 
conform  in  every  way  to  the  S.  A.  E.  standards.  In  Fig.  g,  .^  is  a  view 
of  the  armature  showing  the  collector  spool,  bearings  and  circuit-breaker. 
B  illustrates  a  sleeve  construction  mounted  within  the  pole-pieces,  rotatable 
with  the  advance  lever.  The  armature  A  turns  within  the  sleeve  R. 
From  this  construction  it  will  be  seen  that  for  any  speed  the  break  is 
always  in  the  same  position  relative  to  the  .sleeve;  that  is.  there  is  prac- 
tically no  difference  in  the  strength  of  spark  when  the  break  is  in  ad- 
vanced or  retarded  position,  the  speed  remaining  the  same.  By  this 
construction  an  advance  of  75  or  80  degrees  is  obtained,  which  is  essential 
for  long-stroke  slow-speed  six-c\linder  engines. 

A%  is  generally  known,  the  orthodox  high-tension  magneto  is  of 
the  bi-polar  t>'pe,  and  in  order  that  the  si>arks  should  occur  at  the  proper 
intervals  the  armature  of  the  magneto  must  be  rotated  at  one  and  a 
half  times  crankshaft  speed  when  attached  to  a  four-cycle  six-cylinder 
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Fig.  9. 

engine.  Since  the  usual  high-tension  magneto  does  not  deliver  reliable 
sparks  at  the  lowest  engine  speed,  over  a  range  greater  than  35-45 
degrees,  the  available  spark  advance,  when  referred  to  the  circumference 
of  the  flywheel,  is  but  two-thirds  of  the  above,  namely,  2S.s-$o  degrees. 
Hence  when  the  piston  is  at  top  center  on  the  compression  stroke,  even  a 
spark  advance  of  30  degrees  will  generally  be  found  insufficient  to  enable 
the  engine  to  deliver  its  full  power.  The  usual  procedure  to  overcome 
this  late  ignition  is  to  use  a  little  richer  gas  mixture,  and  as  a  conse- 
quence when  the  car  is  driven  at  high  speed  for  an  extended  length  of 
time,  most  sixes  manifest  a  pronounced  tendency  to  become  overheated. 
With  an  available  spark  advance  of  50  degrees  on  the  flywheel  the  neces- 
sity for  richer  mixture  is  dispensed  with  and  the  tendency  to  overheat, 
caused  by  the  combination  of  late  ignition  and  rich  mixture,  vanishes. 
Many  of  the  six-cylinder  cars  can  he  throttled  to  a  very  low  speed  on 
direct  drive  but  do  not  have  starters  which  will  crank  the  engines  more 
than  25  or  30  r.p.m..  and  hence  recourse  must  be  had  to  auxiliary  devices  to 
give  a  spark  strong  enough  to  start  the  engine. 

Fig.  10  presents  a  distinctly  new  type  of  high-tension  magneto,  which 
contains  many  interesting  and  valuable  features,  the  first  of  which  is 
seen  in  the  above  figure.  The  breaker  is  so  constructed  that  the  platinum 
points  are  external  to  the  main  breaker-box.  These  points  are  shown  at 
9  and  are  covered  by  a  cap  held  in  place  by  spring-catch  /.?.  By  this 
construction   it   is   possible   to   observe  and   adjust   the   breaker-points,   if 
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Fig.   10. 

necessary,  while  the  magneto  is  running.  At  the  same  time  the  points, 
being  carried  externally  to  the  main  breaker-box,  are  removed  from  the 
presence  of  oil,  which  is  detrimental  to  the  action  of  the  spark  points  but 
essential  to  the  wearing  of  the  breaker  itself.  Fig.  ii  is  a  side  view  of  this 
machine  with  the  dust-  and  water-protecting  casing  removed  and  one  of 
the  magnets  withdrawn.  Xo  screws  are  used  for  holding  the  magnets  in 
position  and  as  soon  as  the  side  covers  are  removed  the  magnets  can  be 
taken  off.  This  view  shows  the  coil  C  (shown  in  Fig.  12)  with  its  core 
5  resting  on  field-pole  pieces  t  and  2.  The  coil  C  can  be  readily  removed 
by  taking  out  two  screws  14  and  disconnecting  the  primary  lead  8,  which  is 
attached  to  the  side  of  the  coil.  An  important  feature  of  the  coil  is  that 
the  heads  are  of  insulating  material  and  there  is  not  the  tendency  for  the 
high-tension  current  to  jump  to  the  side  as  in  the  ordinary  armature  type 
magneto.  The  high-tension  lead  is  brought  out  to  a  connector  6  and 
carried  to  the  insulated  high-tension  lead  running  to  the  distributor  by 
means  of  a  special  connector  7,  no  collector  spool  being  necessary.  It  will 
be  seen  that  this  disposition  of  the  windings  makes  them  readily  accessible 
and  lifts  them  up  out  of  the  lower  portion  of  the  magneto  where  they  are 
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Fig.  11. 

mounted  in  the  ordinary  type  of  magneto.  The  parts  are  shown  more  clearly 
in  Fig.  12,  which  will  also  serve  to  explain  the  principles  involved  in  the 
oi>eration  of  the  magneto.  A  is  the  field-pole  structure  consisting  of  a 
non-magnetic  shell,  assembled  to  which  are  the  field-pole  limbs  •/  and  .?. 
Mounted  on  suitable  bearings  is  a  rotor  R,  having  two  rotor  pieces. 
S  and  4,  between  which  is  a  block  of  non-magnetic  material  serving  to 
liold  the  entire  rotor  structure  together.  The  rotor  pole-pieces  run  in 
close  proximity  to  the  flanges  //,  and  when  the  machine  is  assembled 
the  magnets  13  (Fig.  11)  fit  within  a  space  /-?,  against  the  flange  //,  one 
magnet  on  either  side  of  the  shaft.  It  is  thus  seen  that  the  rotor  3  is 
always  of  one  polarity  and  the  rotor  4  always  of  the  opposite  polarity; 
consequently  there  is  no  change  in  direction  of  the  magnetic  flux  through 
the  rotors;  the  only  reversal  of  the  magnetic  lines  takes  place  through 
the  laminated  pole-pieces  /  and  2  and  the  core  5  of  coil  C.  This  causes 
a  short  free  path  for  the  reversal  of  the  magnetic  lines  and  hence  the 
hysteresis  and  eddy  current  losses  are  reduced  to  a  minimum.  The 
result  is  a  most  efficient  magneto  per  pound  of  material. 

A  light-weight  magneto  of  Fig.  10  type  will  throttle  down  to  60  r.p.m. 
with  a  .025"  plug  gap  under  65  poimds  compression.     This  is  over   100 
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I'^ig.    12. 

per  cent,  slower  than  any  engine  will  turn  over  on  its  own  power  and 
well  below  the  limit  for  cranking  speed  mentioned  in  the  lirst  part  of 
this  paper.  With  either  type  of  magneto  there  is  no  excuse  for  having 
batteries  around  the  car  for  ignition  purposes.  All  that  is  necessary  is  a 
simple  switch  on  the  dash   for  shorting  the  magneto  when  stopping. 

Whether  or  not  the  theory  is  correct,  that  the  explosive  charge  con- 
tains numberless  small  spheres  of  hydro-carbon  floating  in  air,  the 
spheres  having  an  outer  layer  too  weak  to  bum  quickly  and  next  gas 
stratum  of  the  right  composition,  followed  by  a  layer  too  rich  for 
immediate  combustion  and  a  center  of  unvaporized  gasoline,  or  whether 
some  other  theory  holds  good,  the  fact  remains  that  the  charge  under 
compression  must  have  something  more  done  to  it  tlian  mere  "piercing.'* 
The  spark  must  carry  heat  in  order  to  actually  burn  "any  old"  mix- 
ture that   may   l>e  present. 
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CHARACTERISTICS  OF  AN  AUTOMO- 
BILE ENGINE  LUBRICANT 

By  David  L.  Gallup* 
(Member  of  the  Society)    ' 

It  may  be  believed  by  many  that  a  discussion  of  anything  relating  to 
the  characteristics  of  an  automobile  engine  lubricant  is  not  only  unneces- 
sary but  undesirable  for  the  reasons  that  it  has  been  taken  up  so  many 
times  before,  has  in  all  probability  been  sufficiently  well  covered  and  also 
that  further  consideration  of  it  may  result  in  needless  confusion.  In  the 
minds  of  a  few,  at  least,  recent  developments  have  led  to  the  belief  that 
if  ever  there  has  been  an  established  verdict  regarding  the  proper  qualifi- 
cations for  an  automobile  lubricating  oil,  it  is  rapidly  becoming  less 
recognizable  due  to  the  influence  of  commercialism  upon  engineering. 
Various  articles  have  appeared  in  the  technical  papers  from  time  to  time 
in  which  conclusions  have  been  given  concerning  the  proper  fire,  flash, 
viscosity,  gravity,  color,  and  cold  tests  and  origin  of  oils  best  suited  for 
lubrication  of  an  engine,  but  seldom  if  ever  have  they  been  in  agreement 
even  as  to  essentials.  The  question  may  be  immediately  and  properly 
asked  why  this  discrepancy  exists.  It  is  undoubtedly  a  bold  statement  to 
make,  but  is  nevertheless  capable  of  almost  proof,  that  many  oils 
are  made  to  appear  valuable  as  lubricants  by  reasons  made  to  fit  the  case. 
In  particular,  if  a  manufacturer  has  available  an  oil  of  certain  character- 
istics in  such  quantities  as  to  make  sale  of  it  desirable,  it  is  often  necessary 
for  him  to  invent  reasons  why  that  particular  oil  is  superior  to  others 
and  well  adapted  for  the  purpose  under  discussion. 

It  is  not  the  intention  of  this  paper  to  state  definitely  of  what 
numerical  values  the  various  physical  characteristics  should  be,  since  it  is 
believed  that  this  is  not  possible,  but  at  the  same  time  it  is  claimed  that 
it  can  be  stated  what  they  should  not  be.  Further,  it  is  the  author's  con- 
viction that  in  the  case  of  modern  oils  of  established  standing,  certain 
characteristics  may  be  eliminated  from  consideration  entirely  as  they  in 
no  way  affect  the  qualities  of  lubrication.  These  are  the  fire,  gravity  and 
color  tests,  the  locality  from  which  the  oil  comes,  and  indirectly  the  cold 
test.  Before  going  into  an  explanation  of  the  reasons  for  this,  let  certain 
things  be  recalled  to  your  minds. 

"Gravity,"  when  referring  to  an  oil,  indicates  its  weight,  using  water 
as  a  standard;  is  usually  given  in  Baume  and  varies  ordinarily  between 
25  and  32  or  0.90  and  0.87  specific  gravity. 

"Cold  Test"  is  indicated  by  the  temperature  below  which  the  oil  ceases 
to  flow  or  exist  as  a  fluid. 
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"Flash  Test"  is  the  temperature  at  which  the  vapor  given  off  by  the 
oil  takes  fire. 

"Fire  Test"  is  the  temperature  at  which  the  oil  itself  takes  fire  and  is 
of  course  above  the  "Flash  Test"  (usually  30°  to  50*  R). 

"Color  Test"  is  determined  by  the  eye  and  needs  no  explanation. 

"Viscosity"  is  a  measure  of  the  thickness  of  an  oil  and  is  measured 
by  a  "viscosimcter"  in  what  might  be  termed  an  arbitrary  way.  being 
indicated  by  a  numerical  value.  The  various  oils  used  in  automobile  lubri- 
cation vary  in  viscosity  from  150  to  2000. 

"Origin"  in  this  case  refers  to  the  geographical  locality  in  which  the 
oil  is   found. 

GRAVITY 

Taking  up  now  the  explanation  previously  referred  to,  let  "Gravity" 
be  discussed  in  order  to  determine  just  what  its  influence  is  upon  the  oil 
as  a  lubricant.  Viewed  alone,  it  must  be  admitted  that  a  variation  from 
0.90'  to  0.87  can  have  little  if  any  effect  upon  the  oil  in  its  ability  to 
penetrate  recesses  or  clearances  according  to  whether  it  is  light  or  heavy. 
Unless  there  be  some  link  connecting  the  gravity  of  an  oil  with  certain 
chemical  characteristics  which  determine  its  lubricating  value,  it  cannot 
be  said  that  the  value  of  gravity  in  any  way  determines  whether  an  oil 
will  stand  up  under  severe  heat.  As  a  matter  of  fact,  the  only  argu- 
ment which  has  ever  been  used  in  connection  with  the  effect  of  gravity 
is  as  indicated  above,  but  as  can  be  seen  under  the  severe  conditions  of 
heat,  speed  and  pressure,  this  slight  difference  can  in  reality  have  no 
determinable  influence. 

COLD    TEST 

The  "cold  test"  value  is  indirectly  related  to  an  oil  in  regard  to  its 
value  as  a  lubricant  for  the  reason  that  oils  having  relatively  high  cold 
tests  may  give  trouble  in  cold  weather,  but  only  when  the  engine  is  in 
the  process  of  starting  up.  Immediately  upon  functioning,  the  engine  im- 
parts heat  to  all  surrounding  portions,  so  that  at  best  it  could  be  but  for 
a  short  time  that  there  would  be  possibility  of  insufficient  lubrication.  As 
to  there  ever  being  a  time  when  oil  on  the  bearings  in  some  form  did  not 
exist,  this  is  hardly  conceivable.  The  only  real  detriment  would  be  in  the 
amount  of  power  necessary  to  turn  the  engine  by  hand,  mechanically  or 
electrically,  which  might  be  of  sufficient  magnitude  as  to  actually  prevent 
this.  This  consideration,  however,  is  hardly  worth  discussion  unless  an 
oil  has  a  cold  test  above  an  ordinary  temperature  such  as  20*  F.  and  a 
viscosity  relatively  high. 

FLASH    TEST 

The  "flash  test"  in  an  oil  of  reputable  manufacture  is  without  question 
one  of  if  not  the  most  important  characteristics.  It  is  on  this  in  reality  that 
the  life  of  the  oil  depends.  Aside  from  its  other  qualities  as  a  lubricant, 
the  flash  test,  if  less  than  a  certain  value,  may  preclude  entirely  consid- 
eration for  use  in  an  automobile  engine.  No  one  would  seriously  con- 
sider for  a  moment  the  use  in  an  internal  combustion  engine  of  a  so-called 
"machine"  oil.    The  gravity,  viscosity,  color  and  cold  tests  might,  however, 
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be  in  agreement  with  many  brands  of  automobile  lubricants.  The  distinc- 
tion is  solely  in  the  value  of  the  flash  test.  The  ordinary  man  reasons 
that  this  is  as  it  should  be,  since  the  temperature  to  which  the  oil  is 
subjected  would  affect  the  oil.  W^^at  is  particularly  interesting,  though, 
is  that  some  manufacturers  lay  great  stress  on  the  fact  that  the  oil  in 
an  automobile  engine  should  not  have  a  high  flash  test,  maintaining  that 
it  should  be  low  in  order  that  the  oil  may  burn  up  cleanly.  Is  it  out 
of  place  to  ask  right  here,  What  is  the  function  of  a  lubricant,  to  lubri- 
cate, or  burn  up  and  furnish  heat  for  the  engine?  If  the  latter,  why  not 
go  a  step  further,  using  an  oil  such  as  is  used  on  journals,  lathes,  etc., 
having  a  flash  low  enough  to  guarantee  complete  combustion.  The 
argument  concerning  "burning  up  clean"  has  come  to  the  front  in  a  very 
decided  manner  recently,  and  is  exceedingly  unfortunate,  for  it  would 
seem  that  actually  it  has  been  made  to  fit  the  oil  rather  than  to  obtain 
an  oil  which  satisfies  certain  conditions  primarily  laid  down  as  essential. 

The  proper  and  sole  function  of  an  oil  should  be  to  lubricate.  It  can 
be  distributed  in  a  way  so  as  to  be  used  over  again  or  in  a  manner  which 
will  provide  for  its  complete  utilization,  and  this  by  wearing  out  or 
evaporation  but  not  by  burning. 

To  return,  an  oil  is  made  up  of  certain  constituents,  the  combination 
of  which  gives  to  it  definite  characteristics.  If  any  one  of  these  is  changed 
or  removed,  that  oil  has  a  different  lubricating  value.  Hence,  any  oil 
which  is  subjected  to  a  temperature  exceeding  the  value  of  its  flash  test, 
will  have  certain  portions  distilled  or  burned  off,  with  the  result  that  the 
oil  has  deteriorated  as  a  lubricant.  Therefore,  the  logical  conclusion  is 
that  other  things  being  equal,  the  flash  test  should  be  as  high  as  possible, 
in  order  to  be  proof  against  this  deterioration.  The  exact  value  of  this 
is  of  course  difficult  of  determination,  and  will  need  to  be  governed 
largely  by  experience.  Results  of  tests  extending  over  a  long  time  have 
emphasized  the  fact  that  it  should  not  be  less  than  400''  F.  approximately. 
An  oil  having  a  lower  flash  test  is  burned  away  rapidly  and  needs  to  be 
replaced  by  an  additional  supply ;  it  is  very  often  the  case  that  even  though 
the  cost  per  gallon  of  the  low  flash  oil  is  less,  the  total  expense  for  oil 
alone  per  year  is  more  than  would  be  the  case  with  a  more  expensive 
high-flash  oil;  saying  nothing  of  the  injurious  effect  which  the  inferior 
oil  has  upon  the  bearings. 

Theoretically,  an  oil  may  burn  up  clearly;  practically,  no  such  thing 
exists.  Oil  is  composed  of  H  and  C,  and  in  order  to  burn  "clean"  must 
have  complete  combustion,  which  must  be  brought  about  by  the  proper 
proportion  of  air  and  the  correct  temperature.  These  demands  are  almost 
impossible  of  fulfillment  in  ordinary  operation.  With  gasoline  a  very  con- 
siderable range  of  proportion  and  temperature  may  exist  without  seriously 
impairing  the  efficiency  of  burning,  but  this  is  not  so  with  an  oil  used 
as  a  lubricant.  On  the  other  hand,  it  is  inconceivable  when  an  analysis 
of  conditions  is  made,  to  consider  that  no  portion  of  a  lubricating  oil  is 
burned  away  in  an  automobile  engine;  hence  the  aim  should  be  to  make 
whatever  amount  is  burned  as  small  as  possible. 
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RUNNING  TEMPERATURE 

In  passing,  it  might  be  well  to  state  that  means  should  be  provided  in 
any  automobile  engine  for  keeping  the  lubricating  oil  as  cool  as  possible. 
This  refers  particularly  to  the  oil  in  the  crankcase  and  results  from  the 
fact  that  a  hot  orl  cannot  be  depended  upon  for  lubrication  under  severe 
conditions  to  the  extent  that  a  cool  oil  can.  Hot  oil  is  constantly  giving 
off  vapor  which  in  turn  reduces  the  oil  to  nearer  its  basic  constituents, 
resulting  in  a  very  different  lubricating  value.  A  few  makers  of  engines 
are  aware  of  this  fact  and  are  making  provisions  for  it. 

FILTRATION 

Another  important  item  for  consideration  is  filtration.  In  any  "over- 
and-over"  system  provision  should  be  made  for  not  only  "straining"  the 
oil  but  "settling"  it,  since  straining  merely  takes  out  the  heavier  particles 
of  foreign  matter  and  does  not  remove  that  which  is  in  suspension.  In 
all  probability  a  form  of  settling  basin,  with  a  less  rapid  rate  of  circula- 
tion, would  be  of  material  assistance. 

FIRE   TEST 

Coming  now  to  the  "fire  test,"  it  is  maintained  that  since  this  is  always 
higher  in  value  than  the  flash  test,  and  since  above  the  latter  an  oil  is 
changing  in  its  characteristics  and  bears  little  resemblance  to  itself  under 
normal  conditions,  there  is  no  need  of  consideration  of  this  item.  The 
flash  test  of  a  given  oil  determines  for  that  oil  its  value  as  a  lubricant. 

COLOR  TEST 

The  "color  test"  fortunately  is  not  given  the  prominence  it  formerly 
had,  but  is  still  receiving  more  than  its  share  of  attention.  In  the  early  days 
of  automobiling,  engine  troubles  were  frequent,  and  after  being  referred 
to  the  carbureter  or  ignition  system  were  eventually  diagnosed  as  due 
to  the  oil.  This  was  so  because  it  was  the  one  thing  about  which  the  least 
was  known  and  because  the  presence  of  carbon  was  felt  to  be  a  natural 
result  of  impurities  which  caused  the  dark  color  present  in  almost  all  oils 
of  high  flash.  Therefore,  in  order  to  remove  this  unfortunate  quality, 
filtration  was  resorted  to  and  to  such  an  extent  that  the  modern  auto- 
mobile oil  is  very  light  in  color  and  hence  supposed  to  be  free  from  carbon. 
In  any  oil  of  reputable  make,  carbon  always  exists,  but  chemically.  In 
combustion  this  may  show  up  as  free  carbon  due  to  improper  combustion 
or  pass  off  with  the  products  of  combustion.  Mere  filtration  does  not 
necessarily  make  an  oil  "carbon-proof."  Further  evidence  of  this  fallacy 
is  the  fact  that,  although  lubricating  oils  in  the  past  few  years  have  been 
supposed  to  improve  in  quality,  and  hence  likely  to  cause  less  trouble 
from  carbon  deposit,  the  latter  evil  has  been  much  more  in  evidence  than 
ever  before.  This  is  caused  by  a  deteriorating  quality  of  gasoline,  which 
demands  much  more  accurate  carbureter  adjustment  if  proper  combus- 
tion is  to  be  assured.  This  is  due  to  the  carbon  in  the  gasoline,  which 
by  the  way  exists  in  it  in  the  same  way  as  in  a  lubricating  oil,  i.e., 
chemically  and  not  free. 


Digitized  by 


Google 


AUTOMOBILE  ENGINE  LUBRICATING  OIL  257 

The  reason  for  all  this  discussion  is  the  fact  that  filtration  beyond  a 
certain  point  has  a  detrimental  effect  on  the  oil,  since  it  reduces  its  flash 
point;  and  hence  should  not  be  carried  to  the  stage  where  the  oil  becomes 
almost  colorless.  Personal  tests  have  been  made  with  very  dark  oils  of 
high  flash  with  perfect  results  as  far  as  carbon  deposit,  effective  lubrica- 
tion and  expense  of  operation  are  concerned;  in  the  majority  of  cases, 
except  when  conditions  preclude  viscosities  such  as  are  attendant,  such  oils 
are  much  better  lubricants  for  an  automobile  engine.  (In  the  foregoing, 
it  is  of  course  assumed  that  oils  from  reputable  and  well-known  manu- 
facturers only  are  being  considered.) 

VISCOSITY 

With  reference  to  viscosity,  it  must  be  admitted  that  this  characteristic 
is  open  to  more  legitimate  variation  than  any  of  the  features  heretofore 
mentioned.  The  viscosity  of  an  oil  is  an  indication  of  the  ability  of  the 
oil  to  maintain  itself  as  a  lubricant  under  severe  ccMiditions  of  speed, 
pressure  and  temperature.  It  is  also  to  a  certain  extent  an  indication  of 
the  friction  of  the  oil  itself;  that  is,  a  higher  viscosity  means  a  higher 
internal  friction,  and  vice  versa.  This  may  be  so  definite  a  quality  that 
the  increased  friction  will  develop  enough  heat  to  raise  the  temperature 
of  the  oil  to  a  point  where  the  friction  would  be  equal  to  that  offered  by 
the  less  viscous  oil  at  a  lower  temperature.  Generally  speaking,  a  viscous 
oil  will  stand  higher  temperatures  and  hence  have  a  higher  "factor  of 
safety"  for  internal  combustion  engines.  The  only  detriment  is  that  in 
many  installations  the  customary  clearance  between  piston  and  cylinder 
is  so  small  as  to  preclude  the  use  of  any  but  a  very  thin  oil.  This  is  in 
reality  somewhat  unfortunate  because  in  the  light  of  the  preceding  state- 
ments, a  thicker  oil,  i.e.,  more  viscous,  would  be  much  more  satisfactory 
for  heavy  duty,  and  could  be  used  with  complete  satisfaction  if  slightly 
more  clearance  existed  between  piston  and  cylinder,  which  would  not 
result  in  "piston  slap"  in  any  greater  degree  than  in  the  former  case.  This 
argument  is  augmented  by  the  adoption  of  the  latest  designs  of  pistons 
which  are  practically  proof  against  scoring  and  "piston  slap." 

However,  since  practice  varies  so,  it  is  necessary  to  provide  a  variation 
in  the  specifications  for  viscosity  and  this  variation  should  be  between  the 
limits  of  17s  at  70**  F,  and  150  at  212**  F.  Tagliabue  (approxi- 
mately.) Below  these  values  the  oil  is  so  thin  that  continued  use  of  it 
under  severe  conditions  will  cause  it  to  break  down ;  above  the  oil  is  so 
thick  as  to  render  its  lubricating  value  doubtful  until  after  the  engine  has 
been  subjected  to  some  minutes  of  running;  in  the  meantime  damage  may 
have  resulted. 

Preference  should  be  given  the  heavier-bodied  oils  since  the  engine  will 
be  more  flexible  at  low  throttles  and  speeds  (due  to  less  leakage)  and 
permit  of  more  "abuse"  than  oils  which  are  on  the  verge  of  break-down. 

ORIGIN 

The  last  item  in  this  discussion  is  that  of  origin.    Little  need  be  said  in 
this  regard  other  than  the  statement  that  just  because  an  oil  was  drawn 
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from  a  certain  locality  does  not  necessarily  prove  its  superiority  over  other 
oils  from  other  parts  of  the  world.  It  may  be  true,  of  course,  that  nature 
does  not  provide  oils  of  the  proper  characteristics  in  all  localities,  but 
this  should  not  be  used  by  manufacturers  and  dealers  in  oil  to  discredit 
all  brands  except  those  found  in  their  particular  field. 

CONCLUSION 

In  conclusion,  a  brief  resume  will  give  the  following  characteristics  of 
an  oil  best  adapted  for  use  in  the  ordinary  form  of  automobile  engine : 

Cold  Test :    Not  above  25**  F. 

Flash  Test :    Above  400**  F. 

Fire  Test:    Immaterial. 

Gravity  Test:    Immaterial. 

Color  Test:    Not  necessarily  material. 

Viscosity  Test:    Between  i7Si@7o'  Rand  I50@2i2*'  F.  Tagliabue. 

Origin  Test :  Not  necessarily  material. 
The  above  characteristics  when  possessed  by  most  oils  of  reputable 
manufacture  will  insure  proper  operation  under  all  conditions  of  loading,, 
speed  and  temperature,  will  be  proof  against  use  in  excessive  quantities,, 
will  necessitate  the  least  outlay  for  both  oil  and  repairs  to  engine;  will 
guarantee  flexibihty  under  the  most  varied  conditions,  all  of  which  to- 
gether represent  air  the  demands  which  can  be  reasonably  made  upon  a 
lubricant. 
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Oldfield,  Lee  W.,  formerly  assistant  engineer,  Harroun  Carbureter 
Division,  Electric  Renovator  Co.,  now  president  and  factory 
manager,  Shapiro-Michaelson  Motor  Co.,  Minneapolis,  Minn. 

Ruprecht,  Louis,  formerly  district  manager.  General  Vehicle  Co.,  Inc.^ 
Philadelphia,  Pa.,  now  with  Brady  Murray  Motor  Corp..  New 
York  City. 
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55.    Tool  draftsmen.    Men  experienced  on  motor  design. 

.  123.    Production  manager  or  production  superintendent.    Man  who  can 
rednce  costs  and  get  out  quantitiM. 

127.    Salesman  for  heavy  trucks  on  a  commission  basis.    Not  necessary 
to  give  entire  time. 

135.     Sales  manager,  salary  and  commission  to  be  agreed  upon. 

140.  Assistant  to  general  superintendent.  A  man  thoroughly  up  on 
modern  production  methods. 

142.  Young  man  familiar  with  machine  design.  Experience  on  presses 
and  shears  preferred.    Salary  dependent  on  experience. 

147.    Sales  manager,  experienced,  on  commercial  work,  and  in  a  position 
to  invest  $2,000.    Exceptional  opportunity. 

148.  First-class  foundry  superintendent,  familiar  with  producing  auto- 
mobile castings  in  gray  iron,  aluminum  and  brass,  in  quiintities, 
with  the  least  possible  foundry  loss.  None  but  experienced  men 
need  apply. 

151.  Salesman  to  handle  special  steels  in  New  England.  Must  be  tech- 
nically, trained  and  have  had  practical  experience  in  machining 
and  heat  treating  of  steels. 

155.  Good  man  to  take  charge  of  assembling  and  get  stuff  through  in  a 

large  business  in  cyclecars. 

156.  Experienced  draftsman. 

J 58.  Draftsmen,  with  experience  in  designing  small  motors  or  generators 
for  automobiles.  For  factory  manufacturing  small  interchange- 
able parts  for  electrical  apparatus.  Only  those  having  had  at 
least  three  to  four  years*  experience  need  apply.  Salary  $18 
to  $22. 

159.  Designer  of  successful  special  machine  tools  for  multiple  coincident 
operations,  to  design  various  machines  for  rapid  production  -of 
small  vehicle  parts.     Should  have  factory  production  experience. 

160,  Large  stable  manufacturing  company  wants  man,  for  sales  execu- 
tive position,  whose  record  warrants  immediate  assumption  of 
large  possibilities;  man  widely  experienced  in  modern  organiza- 
tion and  having  accurate  appreciatioti  of  advertising  vfilue,  as 
well  as  broad  commercial  insight.  Experience  in  the  automobile 
industry  is  not  essential.  *  -'      •  " 
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i6i.  Manager  for  service,  p^Tts  division- and  garage  of  large  corporation. 
Must  have  excellent  engineering  and  executive  ability,  besides 
broad  experience  in  this  pardctilar  line  of  work. 

163.  Practical  automobile  engineer  who  has  had  experience  in  manu- 
facturing a  low-priced  automobile  and  is  familiar  with  costs,  etc., 
and  able  to  equip  and  manage  the  factory. 

165.  Engineer  with  executive  and  mechanical  engineering  ability  to  take 
complete  charge  of  truck  branch  of  million  dollar  concern. 
Technical  graduate  preferred.  Liberal  salary  to  right  man.  Ex- 
ceptional opportunity. 

167.  Salesman,  one  that  is  capable  of  managing  sales  department,  famil- 

iar with  the  automobile  trade  and  of  pleasing  personality. 

168.  Salesmen  for  electrically-driven  tire-pumps  for  private  garage  use, 

on  a  commission  basis. 

169.  A  high-grade  retail  salesman  of  moderate-priced  pleasure  cars  for 

New  York  City  proper. 

170.  Technical  graduate  with  practical  experience  in  testing  laboratory. 

Must  also  have  some  knowledge  of  electricity  and  practical 
experience  with  motor  car  work.    Salary  $150  per  month. 

171.  Checker;  must  have  experience  in  pleasure  car  or  commercial  truck 

work.    Give  salary  and  experience. 

172.  Tool  draftsman.    State  experience  and  salary  desired. 

173.  Assistant  engineer;  must  have  some  shop  and  at  least  two  years' 

motor  testing  and  operating  experience.  Moderate  salary,  which 
will  be  increased  as  circumstances  and  conditions  might  warrant 

174.  Engineer  or  experienced  man  capable  of  designing  attachment  parts 

for  shock  absorber. 

175.  Office  manager  for  office  of  thirty  clerks  of  an  established  Massa- 

chusetts manufacturing  corporation,  employing  200  men.  Experi- 
ence needed  in  accounting,  credits,  correspondence,  purchasing, 
sales,  systems,  etc. 


MEN  AVAILABLE 

017.    Executive  engineer. 

025.  Consulting  engineer  can  render  intermittent  service  on  manutactttre 

or  marketing  of  commercial  cars. 

026.  Engineer  of  wide  experience,  designing  and  consulting. 
034.    Consulting  automobile  engineer. 

03s.    Consulting  automobile  engineer ;  gasoline  or  electric  work. 
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081.  Designing  engineer,  graduate  of  Massachusetts  Institute  of  Tech- 
nology, with  considerable  experimental,  factory  and  designing 
experience  on  pleasure  cars  and  trucks.    New  England  preferred. 

0180.  Competent  motor  car  engineer  with  five  years'  experience  in  both 
pleasure  and  commercial  car  work,  is  open  for  engagement  as 
chief,  assistant  chief,  designing  or  experimental  research  engineer. 
Has  been  connected  with  the  best  motor  companies  and  is  thor- 
oughly familiar  with  the  manufacturing  and  production  ends  of 
the  business.    Prefer  Detroit  or  vicinity. 

oi$3.  A  wellknown  consulting  engineer  in  London,  England,  having 
representation  in  America,  is  open  to  negotiate  manufacturing 
rights,  and  to  supply  all  the  btest  information  about  European 
practice. 

0196.  Graduate  mechanical  engineer.  Has  had  experience  as  designer, 
checker  and  chief  draftsman  for  past  five  years  with  two  of  the 
largest  companies  in  this  country,  making  pleasure  and  commer- 
cial vehicles.  Wishes  position  as  chief  draftsman  or  assistant 
engineer. 

0198.    Position  as  factory  manager  or  general  superintendent. 

0200.  Designing  ^igineer  and  purchasing  agent    Technical  education  and 

eleven  years'  practical  experience  in  designing  and  purchasing, 
pleasure  cars,  and  trucks  from  750  pounds  to  3  tons.  G>nnected 
with  large  concerns  in  Detroit.  Have  several  up-to-date  designs 
completed  to  offer.    References  gladly  given. 

0201.  Engineer  capable  of  managing  works,  developing  carbureting  de- 

vices for  both  kerosene  and  gasoline,  and  testing  generally.  Can 
handle  men  and  get  results. 

0207.  Young  engineer  with  extensive  experience  in  designing,  testing  and 
research  work  on  motor  trucks.  Capable  of  holding  a  responsi- 
ble position. 

Q2I0.  Young  technical  graduate  with  experience  in  experimental  work 
and  drafting  desires  position  in  West. 

a2I.^  Engineer,  experienced  in  truck  and  pleasure  car  design  and  shop 
practice,  expert  designer  of  special  equipment  for  interchange- 
able manufacture,  open  for  engagement  as  superintendent  or 
chief  engineer. 

0214.  Mechanical  engineer  at  present  in  charge  of  the  designing  and 
engineering  end  of  a  well-known  truck  manufacturing  concern 
desires  position  as  designer,  chief  draftsman  or  engineer.  Age 
thirty-four.    Eleven  years'  experience.    First-class  references. 

o^T?.  Member,  mechanical  engineer,  Massachusetts  Institute  of  Tech- 
nology, now  holding  position  as  engineer  and  factory  manager, 
desires  change  to  position  where  there  are  greater  opportunities. 
Fourteen  years'  experience  in  automobile  industry,  successfully 
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holding  positions  as  designing  engineer  of  pleasure  cars  aitd 
trucksi  ^nd  various  factory  positions  up  to  and  including  man- 
ager of  factory  employing  eighteen  hundred  men.  Have  served 
present  employer  eleven  years.  Good  executive)  with  ability  to 
reduce  cost  of  design  and  manufacture.  ^  , 

0218.  Foreign  manager — six  years  with  last  company.     Well-known  in 

automobile  ttade,  American  as  well  as  foreign. 

0219.  Would  like  to  secure  agency  for  approved  or  dissirable  specialties, 

.parts  or  material  for  introduction  to  manufacturers.  My  ex- 
perience and  acquaintance  are  such  as  to  assure  results. 

022a    Member  with  a  strong  acquaintance  and  record  would  like  posi- 
tion as  sales  manager  or  salesman  for  first-class  line  of  parts, 
material  or  accessories   for  manufacturers  of  automobiles  or 
''  allied  products.     Has  strong  personality  and  been  notably  suc- 
cessful with  lines  that  require  unusual  ability  to  introduce. 

0223.  A  well  known  sales  engineer,  who  has  for  eight  years  successfully 
handled  a  prominent  imported  annular  ball  bearing,  contemplates 
going  into  business  for  himself.  Having  secured  the  American 
agency  fo^  a  well-known  imported  ball  bearing,  and  an  imported 
shock  absorber  of  considerable  merit,  desires  to  arrange  with 
soflie  one  who  will  furnish  capital  to  the  extent  of  $7f500  cash 
to  be  used  in  defraying  the  incidental  expenses  in  promoting 
sales  during. the  first  twelve  months.  Banking  connections  have 
been  arranged  for  financing  the  nlerchandise  accounts. 

0228.  Shop  manager,  superintendent  or  purchasing  agent.  Young  man  of 

thorough  business  and  technical  training.  Experienced  in  gaso- 
line motor  design,  building  construction  and  petroleum  Tefinery 
work. 

0229.  Automobile  designer,  at  present  assistant  chief  engineer  of  a  prom- 

inent concern  desires  to  make  a  change.  Twelvje  years'  ex- 
perience in  automobile  design  and  construction. 

023 1.  Works  manager,  active  technical  man,  thirty-seven  years  of  age, 
designer  and  producer.  Fourteen  years'  experience  making  high- 
grade   interchangeable  parts,   special    machinery,   ordnance,   etc. 

P232.  Designer  of  .  several  successful  trucks  desires  position  as  chief 
draftsman,  assistant  engineer  or  chief  engineer  with  a  progres- 
sive truck  company.  Technical  graduate.  Married.  •  Salary  mod- 
crate.     .  •        •    . 

0234.  .  Designing  engineer  connected  with  one  of  the  most  successful  De* 
.^troit  automobile  concerns.  Twelve  years'  experience;  motor 
,}  specialist;  good  executive.  Wishes  position  as  chief  engineer, 
.    assistant  chief  engineer  or  designing  engineer. 
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0235.  Engineer  with  eight  years'  experience  designing  and  developing  au* 
tomobiles,  commercial  and  cycle  motors,  desires  position  as  as- 
sistant engineer,  chief  draftsman  or  designer.  Vicinity  of  New 
York  City  preferred. 

0237.  Position  desired  as  works  manager,  superintendent  or  chief  inspec- 

tor. Have  handled  men  for  twelve  years.  .Experience  covers 
period  of  twenty-two  years,  both  large  and  small  machinery, 
including  printing  presses,  typewriters,  conveying  machinery  and 
ball,  roller  and  thrust  bearings.  Experience  in  organizing  and 
directing  inspection  departments.    At  present  employed. 

0238.  Graduate  electrical  engineer.    Nine  years  with  present  employer,  a 

well-known  pioneer  motor  truck  manufacturer,  holding  positions 
as  designing  and  production  engineer,  factory  manager,  and 
branch  manager  in  charge  of  sales  through  western  New  York 
and  Pennsylvania.    Able  executive. 

0239.  Sales  electrical  and  mechanical  engineer,  with  some  years  of  civil 

engineering.  Experience  in  both  Europe  and  this  country.  Fac- 
tory management  generally.  Strongest  possibie  references  for 
executive  ability.  Strong  personality.  Available  March  ist. 
Canadian  ready  to  take  up  duties  in  any  part  of  world  for  strong 
organization. 

0240.  Position  as  designer  or  producer  by  a  practical  man.     Fourteen 

years'   experience   on   medium-priced   pleasure   cars.     Location, 
middle  west. 
0242.    Position   wanted    as    special    representative   in    the   Detroit    field 
among  automobile  manufacturers. 

0244.  Designing  or  efficiency  engineer  for  pleasure  or  heavy  truck  work. 

Will  not  consider  light  or  cyclecar  work.  Have  made  a  special 
study  .for  the  past  three  years  of  cars  and  their  requirements  in 
California  and  western  territory. 

0245.  Executive  engineer  or  superintendent  with  nine  years*  experience 

in  the  design  and  production  of  gas  engines  and  automobiles. 
Technical  graduate. 

0246.  Understanding  thoroughly  all  branches  of  the  automobile  business, 

am  willing  to  prove  my  ability.  Nine  years'  manufacturing  ex- 
perience. Was  general  manager  of  one  company  for  seven  years. 

0247.  Technical  graduate  desires  position  as  assistant  engineer  or  serv- 

ice manager  with  automobile  concern.  At  present  holding  re- 
sponsible position  in  service  department.  .  Purely  personal  rea- 
sons for  change. 

0248.  Assistant   to   president,   general   manager   or   works   manager   of 

automobile  parts  plant  Four  and  one  half  years  as  super- 
intendent of  large  ordnance  and  automobile  parts  plant,  em- 
ploying from  eight  to  twelve  -hundred  hands.  Three  years  gen- 
eral manager  of  large  engineering  plant,  manager -steaoi  turbines 
and  all  types  of  condensing  equipment. 
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0249.  General  manager  open  for  an  executive  position  of  responsibility 

in  manufacturing  lines,  which  will  afford  an  opportunity  for 
substantial  investment  later  if  mutually  agreeable.  Detroit  or 
vicinity  preferred. 

0250.  Young   mechanical    engineer,    Cornell    University    graduate,    with 

three  years'  experience,  embracing  experimental  laboratory  and 
testing,  designing  and  executive  positions. 

0251.  Engineer    with    exceptional    experience    in    small    high-efficiency 

motors,  both  fours  and  sixes.  Practical  manufacture  as  well  as 
technical. 

0252.  Young  man  with  seven  years'  experience  in  automobile  business  in 

both  factory  and  office  end,  would  like  to  secure  a  position  with  a 
concern  marketing  pleasure  cars,  in  either  experimental  or  in- 
spection departments. 

0253.  Position  desired  as  production  engineer  or  mechanical  engineer  on 

manufacturing  equipment.  Connected  seven  years  with  most  suc- 
cessful automobile  concern  in  the  world.  Now  connected  with 
leading  automobile  company.  Experience  along  lines  of  manu- 
facturing cost  reducing.    Good  executive. 

0254.  Position  in  either  engineering  or  testing  work.     Considerable  ex- 

perience in  testing  work  and  design  of  testing  apparatus. 

0255.  Service  engineer,  carburetion  especially.    Twelve  years*  experience 

in  motor  car  troubles.  Would  like  position  as  assistant  manager 
of  service  department,  taking  the  practical  detail  work. 

0256.  Well  and  favorably  known  in  automobile  trade.     Last  five  years 

sales  manager  prominent  parts  manufacturer.  American  speak- 
ing French,  German  and  some  Spanish.  Prefer  connection  with 
good  automobile  company  as  export  manager  and  foreign  repre- 
sentative or  salesmanager  of  first-class  accessory  or  parts  manu- 
facturer. 

0257.  Draftsman  and  designer,  experienced  in  design  of  motor  trucks, 

adding  machines,  with  broad  technical  education  supplemented 
with  shop  work,  desires  a  position  as  designer  and  engineer  in 
charge  of  drafting  room  or  engineering  department.  Have  prac- 
tical experience,  able  to  work  out  mechanical  design.  Eight 
years*  experience  in  automobile  and  adding  machines.  Can 
handle  men. 

0258.  Engineer,    capable,   energetic,   ten   years*   experience   on   pleasure, 

commercial  car  and  electric  starter  work,  desires  position  as 
mechanical  engineer  or  chief  draftsman.  Would  like  to  connect 
with  small  live  company  in  which  later  a  financial  interest  might 
be  taken.  Have  specialized  on  efficient  running  of  drafting 
room,  and  would  consider  temporary  engagement  for  systematiz- 
ing work. 
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025v.  Motor  and  chassis  designer  and  checker.  Technical  graduate  with 
shop  experience;  specialist  on  design  for  quantity  production. 
Have  had  several  months'  shop  experience  with  firm  building 
stationary  engines,  jobbing  shop,  and  with  a  general  manufac- 
turer. 

0260.  Engineer  and  producer;  ten  years'  automobile  experience  as  de- 

signer, chief  engineer  and  factory  manager.  Mechanical  engineer 
graduate,  thirty-two  years  old,  able  and  reliable;  last  position, 
engineer  and  factory  manager  of  large  plant;  connections  sev- 
ered when  plant  was  changed  from  automobile  manufacturing 
to  making  of  one  unit  only.    Best  reference. 

0261.  Engineer  with  thirteen  years'  experience  in  design  and  construc- 

tion of  automobiles,  trucks;  automobile,  stationary  and  marine 
two-cycle  and  four-cycle  engines  for  both  gasoline  and  kerosene. 
Ten  years  with  present  employers  in  large  factory.  Open  for 
position  soon.  Manager  or  engineer  in  suitable  situation  desired. 
Age,  39  years. 

0262.  Mechanical  engineer,  eight  years'  experience  in  engineering  work 

on  light  trucks  and  small  cars.  Exceptionally  good  practical 
experience.  Good  correspondent  and  familiar  with  costs.  Capable 
of  handling  responsible  position.  Prefer  connection  with  con- 
cern manufacturing  product  or  with  parts  manufacturer.  Have 
an  interesting  cyclecar  design  for  any  one  favoring  the  new  field. 
Have  held  present  position  as  chief  engineer  for  past  three  years. 

0263.  Designing  engineer  with  broad  experience  on  designing  and  maiMi- 

facture  of  pleasure  cars  with  well-known  concerns.  Employed 
at  present.    Best  references. 

0264.  Factory   manager,   good    organizer   and   producer    with    wide   ex- 

perience in  engineering  and  production  of  both  pleasure  and 
commercial  cars. 

0265.  Engineer  with  eleven  years'  experience  in  design  and  construction 

of  high-class  American  cars.  Specialist  in  development  of  high- 
speed efficiency  motors.    Authority  on  carburetion. 

0266.  Young  man  experienced  as  purchasing  agent,  desires  to  secure  a 

position  with  a  future. 

0267.  Service   manager   whose  methods   get   results   and   has    excellent 

record,  is  looking  for  a  greater  opportunity. 

0268.  Mechanical  and  electrical  engineer  now  employed,  experienced  in 

designing,  engineering,  superintending  constructions  and  produc- 
tions in  quantity,  sheet  metal  specialties  and  electric  vehicles; 

also  gasoline  cars.  Open  for  position  in  New  York  City  or 
immediate  vicinity. 
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PRESIDENTIAL  ADDRESS  OF 
HENRY  M.  LE LAND 

Following  the  custom  of  my  predecessors  in  the  presidency,  it 
is  my  privilege  to  address  you  at  this  time,  touching  upon  some 
things  that  are  of  interest  to  all  engineers. 

Technically,  I  am  not  an  engineer.  No  institution  has  ever 
given  me  a  diploma.  When  I  started  my  career  in  1858  there 
were  few  schools  where  technical  engineering  was  taught.  The 
technical  schools  which  are  now-  found  in  almost  every  city  and 
which  for  the  most  part  are  doing  excellent  work  were  unheard 
of  in  those  days.  The  State  universities  where  technical  engineer- 
ing is  taught  have  all  come  into  existence  since  that  time,  with 
perhaps  two  or  three  exceptions.  The  help  that  has  been  given 
by  these  institutions  and  the  advantages  which  they  confer  upon 
the  young  man  who  is  fortunate  enough  to  avail  himself  of  their 
instruction  can  hardly  be  over-estimated. 

What  little  I  know  about  engineering  has  come  through  long 
training  in  the  workshop,  in  thp  manufacture  of  machinery,  and  in 
the  part  I  have  been  able  to  take  in  the  development  and  improve- 
ment of  the  engineering  and  manufacturing  methods  which  during 
the  last  fifty  years  have  been  so  pronounced.  Therefore,  in  my 
talk  to  you  today  I  will,  if  I  may,  draw  upon  conclusions  reached 
through  that  long  and  varied  experience,  rather  than  from  the 
standpoint  of  the  trained  engineer. 
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You  hear  and  read  so  much  pertaining  to  your  profession  in 
the  meetings  of  your  various  organizations,  local  and  national, 
and  in  the  constant  discussions  of  the  unlimited  details  of  auto- 
mobile construction  and  engineering,  that  you  will  perhaps  not  be 
averse  to  a  departure  from  the  routine  of  your  accustomed  dis- 
cussion. With  your  permission  I  will  discuss  the  matter  from  a 
somewhat  different  and,  in  some  phases  perhaps,  a  broader  out- 
look than  the  strictly  engineering  view  usually  presents. 

It  is  no  reflection  upon  our  engineering  society  to  point  out 
that  there  is  a  broader  field  than  is  covered  by  the  strictly  tech- 
nical discussions  which  usually  claim  our  attention.  However, 
before  discussing  this  broader  field  let  me  say  (and  I  feel  I  am 
not  overstating  the  matter  with  reference  to  the  importance  of  the 
great  engineering  profession  to  which  you  belong)  that  looking  at 
our  great  world-wide  civilization  as  a  huge  and  mighty  pyramid  I 
believe  the  engineering  profession  stands  at  the  very  top  of  that 
pyramid.  In  view  of  the  great  achievements  accomplished  by  the 
engineering  profession  this  is  a  true  statement.  AH  the  really 
great  achievements  which  the  world  enjoys  may  justly  be  placed 
to  the  credit  of  the  engineering  profession,  whether  we  consider 
the  miracle  of  one  of  our  magnificent  steamships  sailing  up  the 
Hudson  or  upon  the  Great  Lakes,  or  one  of  the  great  ocean  liners 
passing  in  sight  of  our  convention  hall,  with  its  marvelous  equip- 
ment, ponderous  machinery,  boilers,  pumps,  steering  apparatus 
and  everything  else  required  to  give  speed  to  the  ship,  comfort 
and  safety  to  the  passengers  and  accommodations  to  carry  the 
commerce  of  the  world;  or  the  mammoth  locomotive  which  we 
look  at  with  feeling  akin  to  awe,  as  we  see  it  slowly  back  up  and 
attach  itself  to  a  train  of  heavily  loaded  freight  cars  a  quarter  of 
a  mile  or  more  in  length,  and  then  slowly  revolve  its  wheels  and 
move  away  with  an  almost  incomprehensible  mass  of  merchandise, 
constantly  increasing  its  speed  until  it  really  flies  on  its  way  to 
the  markets  of  the  world. 

Or  whether  we  look  with  wonder  and  ad-niration  upon  the 
great  bridge  connecting  two  great  cities  like  New  York  and 
Brooklyn,  with  its  different  decks  for  foot  passengers,  carriages, 
automobiles,  trucks  and  street  cars.  Or  whether  we  consider  the 
tubes  under  the  North  or  East  River,  with  the  myriad  boats  and 
ships  of  all  types  and  sizes  sailing  above.  Or  the  great  subway, 
burrowing  underneath  the  busy  streets  while  the  giant  build- 
ings stretch  far  up  into  the  blue  sky  above — with  its  rabidly 
moving  trains  propelled  by  electricity  at  the  speed  of  a  mile  a 
minute,  carrying  people  by  the  hundreds  of  thousands  in  safety  to 
destination.  Or  whether  we  consider  what  is,  perhaps,  the  climax 
of  all  recent  engineering  feats,  the  great  Panama  Canal,  of 
difficult,  untried  and  mammoth  problems,  which  have  finally  been 
successfully  solved. 

For  each  and  all  these  things  the  world  must  give  credit  to 
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the  engineering  profession.  To  the  engineers  are  we  indebted  also 
for  the  great  cables  which  unite  and  bring  into  almost  the  close 
intimacy  of  neighborhoods  the  continents  and  islands  of  the  sea. 
We  remember  also  the  telephone  and  the  telegraph,  and  the 
mighty  forces  of  electricity  in  their  almost  incomprehensible 
applications;  how  all  these  things  minister  to  human  needs  and 
comforts.  All  this  and  much  more  is  the  work  of  the  engineer. 
Should  some  man  be  inspired  to  write  a  just  and  fitting  tribute  to 
the  engineering  profession  as  a  whole  he  could  hardly  overstate 
either  the  marvels  of  achievement  or  the  almost  incomprehensible 
advantages  and  pleasures  which  we  enjoy  therethrough.  All 
these  have  been  brought  into  the  life  of  the  people  by  the  engineer- 
ing profession  of  the  twentieth  century. 

Nevertheless,  great  and  valuable  as  have  been  the  achieve- 
ments of  the  engineer,  I  believe  there  is  a  larger  field  which  he 
may  occupy  if  he  will.  This  relates  to  the  engineer  rather  than  to 
his  achievements.  To  wrest  from  nature  the  secrets  of  matter 
and  forces  and  to  bring  order  out  of  chaos  is  a  great  satisfaction. 
To  investigate,  to  contemplate,  to  labor  and  bring  forth  the  ideal 
is  the  task  of  the  engineer.  From  the  vantage  point  of  my  years 
and  my  experience,  may  I  suggest  to  you  engineers  of  a  new 
industry,  that  in  the  whole  realm  of  engineering  there  is  no  prob- 
lem so  worthy  of  your  skill  and  ingenuity,  and  no  need  so  pressing, 
as  that  of  producing  men,  not  things  ?  No  task  is  so  complex  and 
no  reward  is  so  great  as  that  which  comes  to  the  man  who  suc- 
cessfully engineers  his  own  life  to  a  higher  type  of  character. 
In  the  laboratory  of  daily  life,  with  the  mind,  heart  and  conscience 
as  tools,  we  should,  as  engineers  of  the  greatest  things,  convert 
our  baser  tendencies  and  impulses  into  the  noblest  realities. 

To  every  man  who  has  a  real  earnest  desire  to  make  the  most 
of  himself  (if  that  is  his  aim  he  is  an  engineer)  and  to  fill  to  the 
full  the  most  important  niche  to  which  he  may  aspire,  there  is  a 
free  course  and  a  fair  field.  It  is  great  to  be  an  engineer.  It  is 
greater  to  be  a  man — ^a  great,  broad,  full-measured  man.  This  is 
the  great  calling.  This  is  the  great  engineering  feat,  and  he  who 
would  accomplish  it  must,  in  all  life's  great  problems,  in  his  deal- 
ings with  his  fellows,  in  his  treatment  of  those  beneath  him  in 
rank,  in.  his  treatment  of  the  weak  and  unfortunate,  in  his  walk 
with  his  equals  and  superiors  cultivate  personal  qualities  of  justice 
and  mercy,  fair  play  and  courtesy. 

May  I  express  the  hope  that  you  men,  whose  genius  and 
application  have  in  so  short  a  time  created  from  nothing  the 
wonderful  automobile  industry,  will  give  to  the  industry  such  an 
indelible  stamp  of  personal  integrity,  uplift  and  character  that 
our  industry. shall  stand  as  a  type  of  the  highest  and  best,  as  it  is 
now  the  newest.  With  clean  manhood  as  the  starting  point,  and 
equipment  of  theoretical  and  practical  training,  we  shall  be  well 
qualified  to  enter  upon  work  in  life  and  become  successful  manu- 
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facturers  or  business  men.  To  be  a  successful  business  man  is 
more  than  to  amass  large  dividends.  One  may  distribute  enor- 
mous dividends  and  still  be  a  failure  as  a  busjness  man.  On  the 
other  hand,  **big  business'*  is  not  criminal  or  wrong  merely 
because  of  its  bigness.  Every  red-blooded  man  will  aspire  to  a 
position  or  business  so  large  that  it  will  tax  his  whole  being  to 
master  it.  I  know  of  no  more  important  or  useful  member  of 
society  than  the  successful  manufacturer  or  business  man  who  is 
actually  producing,  devising  or  supplying  some  useful  thiug;  it 
matters  little  what,  so  long  as  the  thing  produced  fills  some  real 
need  or  want  and  does  not  in  any  way  degrade  or  destroy  the  best 
ideals  of  normal  human  life.  The  business  man  or  manufacturer 
who  thus  produces  materials  and  is  honest  and  square  in  all 
dealings,  and  fair,  just  and  true  to  every  need  and  requironent 
of  society,  is  the  most  important  person,  and  really  does  the  most 
for  society  and  the  world  of  any  human  being. 

There  is  an  old  saying,  "He  who  makes  two  blades  of  grass 
grow  where  only  one  grew  before  is  a  benefactor  to  the  human 
family."  I  think  this  statement  is  just  as  true  of  horses,  or  cows, 
or  sheep.  It  is  just  as  true  of  houses  and  steamships  and  locomo- 
tives, and  bridges,  of  machines,  of  stores,  of  factories,  and  of 
anything  which  supplies  a  legitimate  need. 

If  this  be  true,  may  I  elevate  to  the  very  pinnacle  of  our 
pyramid  such  a  business  man  or  such  a  manufacturer?  I  am 
painfully  aware  th^t  in  some  places  "big  business"  is  unpopular, 
and  that  the  war-cry  of  the  demagogue,  the  cheap  politician  aod 
the  sensational  press  is  a  blatant  and  hysterical  tirade  against 
successful  business.  I  beg  of  you  not  to  allow  yourselves  to  he 
influenced  or  disturbed  by  this  hysteria.  I  have  been  singularly 
blessed  for  thirty  years  with  opportunities  of  mingling  with 
so-called  big  business  men  and  manufacturers,  and  I  can  say  to 
you  in  all  candor  and  with  all  the  sincerity  of  which  I  am  capable, 
that  I  have  found  them  as  a  whole  (of  course,  there  are  some 
despicable  exceptions)  the  noblest,  the  most  generous,  the  most 
honorable  and  the  most  just  men  it  has  ever  been  my  privilege  to 
meet.  I  do  not  except  the  men  of  any  other  calling  or  profession, 
whether  lawyers,  doctors,  ministers,  college  professors,  congress- 
men, senators,  or  any  other  class.  In  all  the  personal  qualities 
which  right-minded  men  admire,  and  in  activities  which  make  a 
community  prosperous  and  happy,  I  have  found  these  bi^:  business 
men  superior.    I  trust  you  may  each  be  enrolled  among  them. 

Further,  notwithstanding  popular  cla'Tior  I  can  assure  you 
positively  that  these  men  of  whom  I  am  speaking  have  done  more 
than  all  other  influences  combined  to  make  the  American  work- 
man the  best  housed,  the  best  clothed,  the  best  fed  and  the 
recipient  of  the  most  comforts  and  luxuries  in  his  home  and  fac- 
tory environment  of  any  workman  on  earth. 
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We  should  not  be  unmindful  of  the  obligation  we  owe  to  the 
laboring  man,  or  of  our  dependence  upon  him,  but  how  fallacious 
is  the  notion  now  being  promulgated  that  labor  itself  produces  all 
wealth.  Some  so-called  philosophers  are  even  now  getting  ready 
to  divide  all  wealth  that  all  men  may  be  on  one  common  financial 
level.  All  wealth  and  all  the  useful  things  ever  made,  or  that  ever 
will  be  made  by  men  in  this  universe,  have  been  made  by  labor 
pliis  brains,  by  labor  plus  will,  by  labor  guided  and  controlled  by 
experience,  training,  initiative,  and  by  the  persistency  of  that 
living,  breathing  nature  by  which  some  men  naturally  lead  and 
others  naturally  follow,  by  which  some  best  plan  and  others  best 
execute. 

Perhaps  more  closely  related  to  engineering  interests  is  our 
affiliation  as  engineers.  It  was  my  privilege  in  1910  to  be  enter- 
tained, with  some  of  you,  by  the  Institute  of  Engineers  of  Great 
Britain,  with  a  large  party  of  the  members  of  the  American 
Society  of  Mechanical  Engineers.  In  the  summer  of  1913  I 
again  had  the  privilege  of  going  with  members  of  the  same  society 
when  we  were  entertained  by  the  German  Engineering  Society  in 
twelve  of  the  principal  cities  of  Germany.  We  were  most  royally 
entertained,  and  the  trip  from  the  beginning  revealed  most 
inteffesting  experiences  for  a  mechanical  engineer.  One  thing 
that  impressed  itself  very  strongly  upon  me  was  the  greater  and 
bettet  standing  which  the  engineers  of  both  Germany  and  England 
seem  to  have  with  their  governments  and  co-nmunities,  as  com- 
pared with  the  condition  in  our  country.  We  were  informed 
repeatedly  that  whenever  the  government  had  in  contemplation 
any  great  engineering  feat,  or,  in  fact,  any  engineering  problem » 
the  authorities  having  the  matter  in  charge  invariably  went  to  the 
officers  of  the  engineering  society  and  counselled  with  them  in 
reference  to  the  project  and  the  men  whom  they  should  choose  to 
carry  out  the  work. 

In  many  other  ways  we  saw  unmistakable  evidence  of  the  better 
standing  of  the  engineering  profession  in  both  these  countries 
than  we  enjoy  here  in  the  United  States.  In  casting  about  for  a 
reason  for  this  it  occurred  to  me  that  it  may  be  due  to  the  fact  that 
in  both  these  countries  all  the  various  kinds  of  engineers  are 
merged  together  in  one  great  national  engineering  oriEranization. 
I  presume  that  each  of  the  various  organizations,  such  as  those 
of  the  automobile  engineers,  the  electrical  engineers,  the  mechan- 
ical engineers,  etc.,  has  its  own  local  divisions  for  conference  and 
discussion.  They  are,  however,  all  also  interested  in  the  great 
federation  of  engineers  and  meetings  of  this  lareer  and  more 
important  oreanization  are  held  periodically.  This  gives  far- 
reaching  and  important  dignity  and  standing:  to  the  profession. 
I  hope  that  measures  will  be  taken  in  the  not  distant  future  to 
have  all  engineering  societies  in  the  United  States  join  in  a  like 
organization.  ' 
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I  have  been  asked  to  discuss  the  comparative  efficiency  of  the 
engineers  of  either  Germany  or  England  and  of  the  United  States. 
I  am  not  prepared  to  speak  finally  of  this,  although  I  was 
impressed  with  the  thoroughness  and  conscientious  achievements 
of  the  engineers  in  both  the  foreign  countries  mentioned.  I 
believe  that  the  American  engineers  are  as  a  whole  much  farther 
advanced  in  efficiency  and  economical  achievement  than  either  the 
German  or  the  English  engineers.  During  our  long  stay  abroad 
we  were  asked  many  times  why  our  manufacturers  often  secure 
large  contracts  which  it' seemed  to  the  Europeans  should  naturally 
go  to  them,  such  as  for  building  railroads,  or  bridges,  or  for 
locomotives,  in  some  of  their  remote  colonies  or  possessions.  At 
one  of  the  largest  banquets  at  which  we  were  the  guests  we 
agreed,  at  their  suggestion,  to  answer  this  question.  Professor 
Frederick  Remsen  Hutton,  who,  as  you  know,  is  amply  qualified 
to  speak  for  our  industries,  explained  fully  the  reason  the  stated 
condition  prevails.    It  was  briefly  this : 

By  way  of  illustration,  in  a  certain  contract  for  a  bridge  to  be 
placed  across  a  chasm  in  South  Africa,  those  responsible  for 
building  the  structure  had  their  engineers  draw  complete  detail 
specifications  of  the  bridge,  and  forwarded  them  to  the  English 
contractors  as  well  as  to  the  American  contractors.  The  English 
contractors  immediately  set  about  supplying  the  identical  material 
precisely  as  specified,  making  specially  each  and  every  piece 
accordingly.  This  meant  going  into  their  warehouses  for  the  raw 
material  and  making  up  new  each  piece  just  as  called  for. 

The  American  contractors  proceeded  upon  an  entirely  different 
basis.  They  paid  very  little  attention  to  the  details  specified,  but 
immediately  submitted  another  plan  providing  the  same  length  of 
span  and  load-carrying  capacity  as  had  been  specified,  but  requir- 
ing only  standard  stock  material  lying  all  completed  in  their  yards, 
paying  no  attention  to  the  peculiar  shapes  and  exact  forms  and 
dimensions  which  had  been  specified  by  the  engineers  in  Africa. 

Basing  estimates  on  practically  standardized  parts  made  in 
considerable  quantities,  the  Americans  were  able  to  quote  a  very 
much  lower  price  and  several  months'  quicker  delivery  of  the 
material,  thus  securing  the  order.  The  people  who  received  the 
bridge  were  thoroughly  satisfied  and  pleased  with  it  because  it 
was  just  as  good-looking,  just  as  strong  as  the  one  their  drafts- 
men had  worked  out  and  entirely  adequate  in  every  way. 

The  illustration  goes  a  long  way  toward  showing  the  difference 
in  some  of  the  engineeringr  and  manufacturing  methods  employed 
on  the  respective  sides  of  the  Atlantic.  So  much  for  standard- 
ization, in  which  we  excel. 

The  automobile  engineers  of  America  have  the  greatest  reason 
to  be  proud  of  the  progress  and  development  of  their  profession 
in  the  very  few  years  of  its  existence.  History  has  nothing  to 
record  to  compare  with  it.    This  progress  would  not  have  been 
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possible  except  for  the  peculiar  genius  of  our  trained  young  men, 
which  enables  them  to  think  and  act  quickly  and  accurately. 

Similarly,  the  members  of  the  Society  of  Automobile  Engi- 
neers have  cause  to  feel  pride  in  their  organization,  which  has 
so  quickly  and  thoroughly  shaped  itself  into  the  technical  heart 
and  head  of  the  industry.  It  draws  together  in  personal  fellow- 
ship all  members  of  the  great  family.  It  unitedly  solves  the  prob- 
lems which  none  alone  could  master.  To  the  active  officers  and 
to  our  administrative  Council,  the  Standards  and  other  com- 
mittees, we  are  all  under  lasting  obligation  for  the  zeal  and  fidelity 
with  which  they  have  devoted  themselves  to  our  interests.  The 
benefits  of  the  Society  have  been  beyond  words.  May  the  future 
be  still  richer. 

Let  me  leave  you  with  Conwell's  quotation  f ron  Bailey. 

"Bailey  was  not  one  of  our  greatest  writers,  but  after  all,  in 
this  he  wa-s  one  of  our  best : 

'We  live  in  deeds,  not  years ;  in  thoughts,  not  breaths ; 
In  feelings,  not  in  figures  on  a  dial. 
We  should  count  time  by  heart-throbs. 

He  most  lives 
Who  thinks  most — feels  the  noblest — acts  the  best.'  *' 

Gentlemen,  if  you  forget  everything  else  I  say,  don't  forget 
these  two  lines;  for  if  you  think  two  thoughts  where  I  think  one, 
you  live  twice  as  much  as  I  do  in  the  same  length  of  time. 

"He  most  lives  who  thinks  most. 
Feels  the  noblest — ^acts  the  best." 


1914  NOMINATING  COMMITTEE 

The  Nominating  Committee  of  the  Society  is  now  constituted 
as  follows: 

R.  H.  Combs,  Chairman. 

H.  E.  Coffin. 

C.  W.  Spicer. 

R.  J.  Nightingale. 

Herbert  Chase,  Secretary. 

Messrs.  Coffin,  Chase  and  Nightingale  were  appointed  mem- 
bers of  the  committee  by  President  Leland,  owing  to  the  fact  that 
C.  S.  Mott,  Isaac  Kinsey  and  B.  D.  Gray,  who  had  been  previously 
appointed,  were  unable  to  attend  the  meeting  of  the  committee 
held  at  Cape  May  last  month.  The  By-Laws  of  the  Society  pro- 
vide that  it  is  the  duty  of  the  Nominating  Committee  to  send  to 
the  Secretary  on  or  before  October  first  the  names  of  consenting 
nominees  for  the  elective  officers  next  falling  vacant  under  th? 
Constitution. 
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STANDARDS  COMMITTEE  MEETING 

On  June  23rd  the  Standards  Committee  held  a  meeting  at 
Cape  May  for  the  purpose  of  considering  reports  of  its  Divisions, 
as  approved  by  the  Council.  Chairman  Henry  Souther  presided, 
about  forty  members  of  the  committee  and  its  Divisions  or  sub- 
committees being  present.  Forty-three  other  members  of  the 
Society  also  attended. 

BALL  AND  ROLLER  BEARINGS  DIVISION 

The  Ball  and  Roller  Bearings  Division  made  a  progress  report. 
It  was  stated  that  the  work  of  formulating  recommendations  as 
to  ball  bearing  practice  is  virtually  finished,  and  that  the  Division 
is  giving  attention  to  recommending  in  what  way  and  to  what 
extent  the  number  of  stock  sizes  of  roller  bearings  can  be  reduced. 
A  list  of  287  sizes  used  at  present  was  submitted,  as  well  as  a 
list  of  47  sizes  submitted  to  the  Division  as  covering  all  reasonable 
needs,  the  latter  list  having  been  considered  in  committee 
informally  only. 

BROACHES  DIVISION 

The  seventh  report  of  the  Broaches  Division,  contained  in 
the  June  Bulletin,  and  its  supplementary  report  printed  in 
separate  pamphlet  form  (see  page  315,  of  this  Bulletin),  were 
approved  for  submission  to  the  Society.* 


ELECTRICAL  EQUIPMENT  DIVISION 

The  fifth  report  of  the  Electrical  Equipment  Division  (printed 
in  the  May  Bulletin),  recommending  temperature  test  for  in- 
sulating materials  of  electrical  apparatus  on  gasoline  automobiles, 
and  also  the  single-wire  system  with  grounded  return,  was 
approved.f 

The  subject  of  non-glaring  headlights  was  referred  to  the 
Electrical  Equipment  Division  for  report. 


ELECTRIC  VEHICLE  DIVISION 

A  progress  report  of  the  Electric  Vehicle  Division  wa-s  read, 
telling  of  the  organization  and  prospective  work  of  the  Division. 

♦Accepted  at  summer  meeting  of  the  Society.    See  note  on  page  315. 
fAccepted  at  summer  meeting  of  the  Society  as  to  temperature  test 
but  not  wiring  system. 
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INDUSTRIAL  TRUCKS 

Mr.  T.  V.  Buckwalter  stated  that  as  a  result  of  experience 
with  industrial  trucks  he  was  of  the  opinion  that  there  is  little  in 
common  between  them  and  the  larger  trucks.  That  there  are  a 
number  of  different  features  of  the  former  that  may  properly  be 
standardized.  He  asked  for  the  appointment  of  a  separate  com- 
mittee to  consider  the  matter. 

IRON  AND  STEEL  DIVISION 

The  fifth  report  of  the  Iron  and  Steel  Division,  printed  in  the 
June  Bulletin,  was  approved.* 

LOCK  WASHERS 

There  was  some  discussion  as  to  the  merits  of  the  S.  A.  E. 
lock  washer  standard,  it  being  argued  pro  and  con  that  the 
smallest  sizes  of  the  light  series  were  too  light.  The  points  raised 
w^re  referred  to  the  Lock  Washer  Division  for  consideration. 

MISCELLANEOUS  DIVISION 

SPARK   PLUG  SHELL 

A  progress  report  was  made  as  to  dimensions  to  be  recom- 
mended for  spark  plug  shell  practice,  in  addition  to  the  S.  A.  E. 
(formerly  A.  L.  A.  M.)  standard,  it  being  pointed  out  that  the  last 
named  does  not  permit  the  use  of  as  large  porcelain  as  desired  in 
some  cases. 

It  was  announced  that  the  division  expected  to  formulate  a 
recommendation  to  be  made  at  a  later  date  with  regard  to  the 
fit  of  the  spark  plug  shell  in  the  tapped  hole. 

YOKE   AND  ROD  END   PINS 

The  status  arrived  at  as  to  recommending  dimensions  of  rod 
and  yoke  end  pins  was  outlined. 

LICENSE  PADS 

In  the  difficult  work  of  recommending  practice  with  regard 
to  a  license  pad  to  be  used  throughout  the  United  States,  it 
developed  that  the  Division  was  entering  into  correspondence 
with  the  Secretaries  of  the  various  States  of  the  Union,  with  a 
view  to  explaining  what  it  is  desired  to  do. 

GASOLINE  AND  OIL  SPECIFICATION 

The  Division  expressed  the  view  that  gradual  progress  only 
can  be  made  in  gasoline  and  oil  specification,  and  that  it  is  doubt- 
ful whether  practice  satisfactory  to  all  concerned  can  be  defined. 

♦Accepted  at  summer  meeting  of  Society. 
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THREAD  PRACTICE  IN  DIAMETERS  GREATER  THAN  lyi" 

A  report  was  given  of  a  canvass  made  among  the  members  as 
to  proper  thread  practice  in  diameters  greater  than  one  and  one- 
half  inch,  the  upper  limit  of  the  present  S.  A.  E.  screw  standard. 
The  Division  asked  for  further  suggestions  in  this  connection,  it 
being  of  the  opinion  that  accepted  practice  would  be  very  bene- 
ficial by  enabling  car  makers  to  buy  stock  taps  and  dies. 

SPEEDOMETER  DRIVE-SHAFT  ENDS 

The  matter  of  recommending  practice  as  to  ends  of  speed- 
ometer drive-shafts  was  referred  to  the  Miscellaneous  Division. 


MOTOR  TESTING  DIVISION 

The  Motor  Testing  Division  submitted  a  revised  edition  of  the 
gasoline  motor  commercial  test  forms  discussed  and  accepted, 
subject  to  minor  correction,  at  the  January,  1914,  meeting  of  the 
Society.  Certain  further  changes  necessary  to  be  made  were 
pointed  out.  The  report  distributed  at  the  meeting  in  separate 
pamphlet  form  was  approved  subject  to  stated  revision.* 


PLEASURE  CAR  WHEELS  DIVISION 

The   second   report   of   the   Pleasure   Car   Wheels    Division 
(printed  in  the  June  Bulletin)  was  approved.* 


RESEARCH  DIVISION 

The  Research  Division  made  a  progress  report  on  tests  to 
determine  proper  tap  drill  sizes  in  various  materials. 


STANDARDS  EXCHANGE  DIVISION 

The  Chairman  announced  that  the  Council  had  created  the 
Standards  Exchange  Division  to  co-operate  with  the  Automobile 
Engine  Builders'  Association.f  ^ 

•Accepted  at  the  summer  meeting  of  the  Society. 
tSce  page  338  of  this  Bulletin. 
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DIVISION    REPORTS    AT    SUMMER 

MEETING  OF  THE  SOCIETY 

BROACHES  DIVISION 

The  seventh  report  of  the  Broaches  Division  (June  Bulletin, 
page  171)  and  the  supplemental  report  of  the  Division  (see  this 
Bulletin,  page  315),  recommending  practice  for  four-spline 
fittings  and  castle  nut  for  taper  fittings  respectively,  were 
accepted. 

ELECTRICAL  EQUIPMENT  DIVISION 

The  fifth  report  of  the  Electrical  Equipment  Division  (May 
Bulletin,  page  82)  was  accepted  in  so  far  as  the  recommended 
temperature  test  of  insulating  material  is  concerned.  The  recom- 
mendation of  the  single-wire  system  with  grounded  return, 
approved  by  the  Standards  Committee  and  the  Council,  was  not, 
however,  accepted. 

IRON  AND  STEEL  DIVISION 

The  fifth  report  of  the  Iron  and  Steel  Division  (June  Bul- 
letin, page  162),  was  accepted. 

MOTOR  TESTING  DIVISION 

The  report  of  the  Motor  Testing  Division,  recommending  final 
forms  for  use  in  the  commercial  testing  of  gasoline  motors,  was 
accepted.^ 

PLEASURE  CAR  WHEELS  DIVISION 

The  second  report  of  the  Pleasure  Car  Wheels  Division  (June 
Bi'LLETiN,  page  174),  recommending  routine  test  of  rims  for 
pneumatic  tires,  and  pneumatic  tire  sizes  for  regular  equipment, 
was  accepted. 

^Copies  of  the  forms,  together  with  notes  for  use  in  connection  there- 
with, will  be  furnished  to  the  members  shortly  in  the  Sy^"  x  11"  data  sheet 
size  recently  authorized  by  the  Council. 

279  .         «^^ 
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DISCUSSION  OF  PROPOSED 
CONSTITUTIONAL  AMENDMENT 

NOMINATING    COMMITTEE 

F.  E.  MosKovics :— Referring  to  paragraph  50  of  the  present  Constitu- 
tion, on  behalf  of  Past  President  Marmon,  I  present  a  resolution.  He 
knew  the  trials  and  tribulations  of  the  president  in  appointing  various 
committees,  especially  the  Nominating  Committee.  There  has  been  con- 
siderable discussion  among  the  members  of  the  Society  as  to  the  presi- 
dent appointing  the  Nominating  Committee  and  it  has  been  suggested  that 
other  means  be  employed.  The  resolution  I  present  would  eliminate  the 
words  "Nominating  Committee"  in  C  50  and  substitute  for  C  51,  which, 
under  the  proposed  amendment,  it  is  proposed  to  eliminate,  a  provision  fhat 
the  Nominating  Committee  be  constituted  of  seven  members,  elected 
annually,  each  Section  of  the  Society  electing  one  member  of  the  same, 
and  in  the  event  of  there  being  more  than  seven  Sections,  the  Sections 
with  the  largest  membership,  and  in  case  there  are  not  enough  Sections 
to  thus  obtain  seven  members,  the  members  necessary  to  make  up  stven 
being  elected  at  the  midsummer  business  meeting  of  the  Society.  It  is 
thought  that  this  would  be  a  more  democratic  way. 

W.  G.  Wall: — I  wish  to  second  the  motion  which  has  been  presented 
by  Mr.  Moskovics.  I  believe  that  nothing  more  important  has  cortie 
before  the  Society  since  its  inception.  As  you  know,  the  Constitution 
now  provides  for  a  Nominating  Committee  to  be  appointed  by  the  Presi- 
dent. In  the  past  we  have  done  very  well.  Years  ago  the  Society  was 
small  and  it  was  very  easy  to  talk  over  matters  of  importance.  Now, 
however,  it  has  risen  from  a  mere  handful  to  a  great  organization,  so 
that  it  is  impossible  for  us  to  get  together  and  talk  over  things  as  we 
would  like.  Cliques  are  likely  to  arise,  and  there  will  be  a  certain  amount 
of  politics.  Of  course,  politics  are  not  necessarily  disadvantageous  unless 
of  the  wrong  kind.     Accordingly  this  amendment  has  been  submitted. 

The  method  suggested  in  this  constitutional  amendment  might  be  im- 
proved on,  but  it  certainly  would  provide  a  great  improvement  over 
what  we  have  now.    I  am  very  heartily  in  favor  of  it. 

The  Council  can,  as  you  know,  at  any  time  change  the  Bylaws  and  We 
want  the  provision  made  in  the  Constitution  which  cannot  be  changed 
without  the  Members'  consent;  so  that  the  Members  can  select  their  own 
Nominating  Committee,  which  will  nominate  their  officers.  Some  of  you 
will,  of  course,  say  that  we  have  gotten  along  very  nicely  in  the  past.  We 
have,  but  I  tell  you  this  is  due  very  much  to  the  grace  of  God  in  giving  us 
such  good  men  for  Presidents.  The  provision  of  the  present  Constitu- 
tion is  likely  to  cause  a  certain  kind  of  difficulty  at  any  time.  Therefore 
I  think  we  should  put  through  the  proposed  amendment. 

C.  E.  Davis: — The  motion  appeals  to  me  as  logical.  The  enterprise 
in  which  we  are  all  connected  as  engineers  is  widespread.  At  the  same 
time  there  are  concentrated  in  certain  parts  of  the  United  States  large 
numbers  of  men  who  arc  vitally  interested  in  this  enterprise,  and  in  the 
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priipary  formation  of  a  board  of  officers  they  rightfully  should  have  a 
vote. 

It  is  true,  as  has  been  stated,  that  we  have  had  no  difficulty  io  the 
past,  but  as  our  organization  expands  it  seems  to  me  desirable  that  the 
matter  of  the  selection  of  the  officers  of  the  Society  should  be  brought 
before  the  different  Sections  for  consideration;  that  they  should  have 
the  privilege  and  it  should  be  incumbent  upon  them  to  send  men  to 
co-operate  in  the  selection  of  officers  in  a  way  that  would  induce  men 
of  the  strongest  character  to  head  our  Society.  I  therefore  very  gladly 
second  the  motion. 

President  Leland: — Gentlemen,  you  have  heard  the  remarks.  We 
want  to  have  a  free  discussion  on  this  matter.  Now  is  the  time  to  talk 
about  it.    I  hope  everybody  will  speak  freely. 

R.  McA.  Lloyd: — I  question  the  advisability  of  making  the  change  in 
the  Constitution  presented  here.  It  is  customary  in  almost  all  bodies 
like  ours  to  have  a  Nominating  Committee  appointed  by  the  current  offi- 
cers, and  if  members  want  to  get  up  another  ticket  they  can  do  so. 
Under  the  Constitution  as  it  is  now  "Twenty  or  more  members  entitled 
to  vote  may  constitute  themselves  a  special  Nominating  Committee,  with 
the  $ame  power  as  the  annual  Nominating  Committee."  It  seems  to  me 
that  it  is  going  to  take  up  more  time  and  a  good  deal  more  trouble  to 
have  the  Sections  and  then  the  Society  assembled  in  summer  meeting 
vote  on  the  membership  of  the  Nominating  Committee,  with  the  idea 
that  that  is  the  only  way  we  can  get  independent  nominations.  I  think 
that  it  is  always  proper  for  the  current  officers  to  put  up  a  ticket;  then 
if  others  want  to  put  up  an  opposition  ticket  there  are  always  means 
provided  for  doing  so. 

W.  G.  Wall: — ^A  good  deal  of  coercion  is  required  to  get  members 
together  to  put  up  an  opposition  ticket.  It  requires  a  good  deal  of  red 
tape,  and  a  ticket  put  up  by  the  administration  always  has  much  more 
chance  of  being  elected.  Therefore  I  believe  we  should  make  the  pro- 
po9ed  change. 

F.  E.  MosKovics: — Mr.  Lloyd  has  mentioned  what  is  apparently  an 
open  course,  but  it  takes  considerable  courage  of  the  type  for  which  the 
reward  is  hardly  adequate.  It  is  not  so  much  that  there  is  anything  in 
the  past  that  needs  to  be  corrected  as  the  future.  The  growth  of  the 
society  has  been  so  rapid  that  we  are  almost  like  an  overgrown  child.  1 
believe  that  the  easier  the  channels  through  which  the  Society  can  ex- 
press its  preference  in  the  matter  of  officers  and  the  general  conduct  of 
the  Society  are  made,  the  better  off  we  are  going  to  be;  the  less  danger 
there  will  be  of  an  administration  perpetuating  itself.  The  Society  can- 
not be  any  stronger  than  the  inclinations  of  the  members.  If  our  ideals 
axe  not  high  we  will  not  be  what  we  should  be.  The  officers  should  be 
merely  a  reflection  of  the  ideals  of  the  members.  I  feel  safe  in  saying 
that  this  is  the  unanimous  opinion  of  the  Indiana  Section,  which  passed 
a  resolution  in  favor  of  the  substance  of  the  motion  I  have  presented. 

H.  E.  Coffin  : — As  a  Past  President  of  the  Society  I  have  never  felt 
that  there  was  any  danger  of  difficulty  or  trouble  with  the  Constitution 
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as  it  now  stands  in  the  respect  under  discussion.  At  the  same  time  I  have 
known  that  there  was  a  feeling  among  the  members  that  there  was  a 
possibility  of  danger.  If  there  is  a  feeling  of  dissatisfaction  on  the  part 
of  some  of  the  members  with  the  present  method  of  appointment  of  the 
Nominating  Committee,  it  certainly  cannot  do  any  harm  to  so  change  the 
Constitution  as  to  make  the  members  thereof  elective.  I  am  not,  how- 
ever, in  favor  of  doing  it  in  exactly  the  way  pointed  out  by  the  motion 
under  discussion.  I  would  like  to  ask  what  percentage  of  our  member- 
ship is  enrolled  in  the  Sections  at  the  present  time.    Certainly  not  half. 

Secretary  Clarkson  : — No,  much  less  than  half. 

H.  E.  Coffin  : — We  see  immediately  that  in  placing  the  power  of 
election  of  officers  in  the  hands  of  the  Sections  we  would  exclude  at  once 
perhaps  three-fourths  of  our  membership  from  any  voice  in  their  choice. 
AH  of  us  certainly  want  to  avoid  politics  within  the  organization.  We 
do  not  want  two  tickets  in  the  field.  It  is  all  very  well  to  say  we  can  get 
up  an  additional  ticket  if  we  do  not  like  the  one  chosen.  As  soon  as  we 
start  that,  we  are  going  to  introduce  a  lot  of  bad  feeling,  or  be  very  apt 
to  at  least.  We  have  been  entirely  free  from  that  sort  of  thing  in  the 
past.  If  there  is  a  feeling,  as  there  apparently  is,  among  the  members 
that  the  old  method  of  appointment  of  the  Nominating  Committee  should 
be  changed,  it  should  be  changed.  But  I  believe  we  should  not  adopt  the 
way  that  has  been  suggested. 

F.  E.  MosKovics : — There  are  at  the  present  time  only  three  Sections. 
Four  members  of  the  committee  would  be  elected  by  the  Society.  .  With 
seven  Sections  in  the  Society  the  chances  are  that  they  would  represent 
the  majority.  It  seems  to  me  that  the  election  of  officers  should  be  in 
the  hands  of  the  men  who  take  enough  interest  in  the  Society  to  attend 
its  deliberations. 

David  Beecroft:— I  am  in  favor  of  having  the  Nominating  Committee 
enlarged.  If  it  were  an  elective  body  all  Members  should  have  a  free 
voice  in  the  matter.  With  a  committee  of  seven  it  would  be  wrong  to 
have  all  seven  elected  by  the  Sections,  which  would  exclude  all  individual 
members  from  voting  directly.  I  believe  that  if  our  committee  consist 
of  seven,  never  more  than  four  should  be  representatives  of  the  Sections, 
and  that  those  four  should  come  from  the  Sections  having  the  largest 
membership.  There  should  never  be  fewer  than  three  members  of  the 
committee  elected  by  the  Society  at  its  summer  meeting. 

F.  E.  MosKOVics : — ^I  can  see  no  objection  to  accepting  that  as  an 
amendment  to  my  motion. 

W.  G.  Wall:— I  accept  the  amendment. 

David  Beecroft: — It  has  been  suggested  that  it  would  be  better  than 
having  four  members  elected  by  the  Sections,  to  have  three  elected  by 
the  Sections  and  four  by  the  Membership  at  large  at  the  summer  or  semi- 
annual meeting  of  the  Society ;  the  three  members  elected  by  the  Sections 
to  be  elected  prior  to  the  time  of  the  semi-annual  meeting  of  the  Society. 
T  change  my  suggestion  to  that  effect.     , 

President  Leland: — Does  that  meet  with  your  approval,  Mr.  Mosko- 

YICS? 
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F.  E.  MosKovics: — Yes,  I  will  accept  that  amendment. 

W.  G.  Wm.l: — It  is  satisfactory  to  me  also. 

President  Leland: — You  have  heard  the  motion  as  seconded  and 
amended.  Is  there  any  further  discussion?  If  not,  are  you  ready  for 
the  question? 

(The  motion  was  put  to  a  vote  and  carried  unanimously.) 

JUNIOR  GRADE  OF  MEMBERSHIP 

H.  C.  Wilson:— I  move  that  the  phraseology  of  C  10  be  changed  to 
read  as  follows: 

"Junior  grade  shall  be  composed  of  persons  who  at  the  time  of  elec- 
tion are  under  twenty-six  years  of  age,  and  qualified  to  fill  subordinate 
engineering  positions  in  the  automobile  or  allied  industries,  or  who  are 
regularly  enrolled  students  at  or  graduates  of  a  technical  school.  A 
junior  member  may  upon  reaching  the  age  of  twenty-six  and  shall  upon 
reaching  the  age  of  thirty  be  transferred  to  Member  or  Associate  grade 
in  accordance  with  the  decision  of  the  Council  as  to  which  grade  his 
qualifications  entitle  him." 

This  would  permit  a  Junior  to  remain  at  his  option  a  Junior  until 
the  age  of  thirty,  at  which  time  he  would  become  a  Member  or  Associate. 

(The  motion  was  seconded.) 

H.  E.  Coffin  :— I  would  like  to  know  the  reason  of  the  suggested 
change. 

H.  C.  Wilson  :— The  Council  has  had  requests  from  Juniors  who 
have  reached  the  age  of  twenty-six  that  they  be  not  transferred  to 
Member  grade.  In  some  cases  they  have  not  been  prepared  to  assume 
additional  financial  obligation.  Furthermore,  the  proposed  change  is  in 
accordance  with  the  procedure  of  practically  all  the  other  engineering 
societies.  It  would  make  it  easier  for  a  man  to  obtain  standing  in  the 
Society,  without  putting  a  burden  of  about  $10  a  year  more  on  him.  We 
have  a  great  many  young  men  in  the  Society  who  have  not  reached  a 
point  at  the  age  of  twenty-six  where  they  feel  they  want  to  assume  that 
obligation. 

H.  L.  (Zonnell: — In  the  present  tendency  to  raise  the  standards  of 
the  Society  would  it  not  be  well  also  to  give  the  Council  power  to  keep 
a  Junior  a  Junior  until  thirty?  At  twenty-six  a  Junior  may  not  have 
reached  the   engineering  standard   entitling  him   to   become   a   Member. 

H.  C.  Wilson: — We  wish  to  make  it  possible  for  a  Junior  who  is 
qualified,  when  he  passes  the  age  of  twenty-six,  to  go  into  Member  grade 
(something  for  him  to  look  forward  to),  but  not  to  make  it  obligatory 
upon  him  to  either  assume  this  grade  of  menlbership  or  else  be  com- 
pelled to  withdraw  from  the  Society.  The  Council  has  no  other  alterna- 
tive at  present. 

President  Leland: — Is  there  any  further  discussion,  gentlemen?  You 
have  all  heard  the  discussion  of  the  motion  made  by  Major  Wilson.  Are 
you  ready  for  the  question?  All  those  in  favor  of  the  motion  made  by 
Mr,  Wilson  say  "aye";  contrary  "no."    It  is  carried. 

Are  there  other  amendments,  gentlemen? 
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STUDENT  ENROLLMENT 

W.  G.  Wall: — I  offer  this  amendment. 

Add  to  C  56  the  following: 

"The  Council  may  further  in  its  discretion  authorize  the  enrollment, 
individually  or  by  group,  of  persons  under,  thirty  years  of  age,  who  at 
the  time  of  application  shall  be  bona  fide  students  at  a  recognized  insti- 
^tution  of  engineering  or  pursuing  a  course  of  study  in  automobile  en- 
gineering. Student  enrollment  shall  be  for  the  term  of  two  years,  which 
may  upon  application  be  extended  by  the  Council  for  an  additional  two 
years.  Enrolled  students  shall  not  be  Members  of  the  Society,  or  be 
entitled  to  vote  or  hold  office." 

The  motion  is  also  to  add  to  C  22,  under  ''Initiation  Fees,'*  ''Student 
Enrollment,  none." 

Add  to  C  23  (Annual  Dues),  "Student  Enrollment,  $3." 

It  is  proposed  to  have  provided  in  the  Bylaws  that  each  applicant  for 
student  enrollment  sh^ll  be  endorsed  by  a  member  of  the  Society  and  ' 
approved  by  the  Council.    That  enrolled  students  shall  receive  the  regular 
monthly  publication  and  may  attend  the  meetings  of  the  Society.     That 
student   enrollment   shall   be   revocable  at   the  pleasure   of   the   Council. 

President  Leland  :— Gentlemen,  you  have  heard  the  amendment  moved 
by  Mr.  Wall. 

A.  B.  Cumner: — I  second  the  motion. 

H.  E.  Coffin: — Why  not  make  the  term  three  years  and  have  the 
term  not  renewable?  It  is  not  likely  that  a  student  in  college  would 
care  to  enroll  for  more  than  three  years.  It  seems  to  me  that  it  would 
be  simply  making  work  for  the  Council  to  have  a  term  of  enrollment  run 
tw«  years  and  be  renewable  for  an  additional  term. 

W.  G.  Wall: — I  can  see  considerable  logic  in  what  Mr.  Coffin  has 
just  said.  I  think'  that  there  is  no  great  advantage  in  having  the  enroll- 
ment for  two  years  and  that  probably  it  would  be  better  to  have  it  for 
three  years,  and  not  renewable. 

President  Leland: — Do  you  accept  Mr.  Coffin's  suggestion  as  an 
amendment  to  your  motion? 

W.  C.  Wall:— Yes. 

President  Leland: — Is  the  seconder  willing  to  so  accept  it? 

A.  B.  Cumner: — I  am. 

W.  T.  Norton,  Jr.  :— I  would  like  to  ask  whether  enrolled  students 
would  be  entitled  to  the  Data  Sheets  and  the  general  information  pub- 
lished at  present. 

Secretary  Clark  son  : — Xo,  the  monthly  Bulletin  only  and  not  the 
Transactions  or  Data  Sheets. 

David  Beecroft  : — Where  would  the  line  be  drawn  in  deciding  who 
shall  be  enrolled  as  a  student? 

H.  C.  Wilson: — Apparently  there  is  no  line  drawn.  If  a' man  states 
that  he  is  studying  a  book  at  night,  he  is  pursuing  a  course  in  automobile 
engineering.  The  enrollment  would  be  within  the  discretion  of  the 
Council. 
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C.  E.  Davis  :— Would  that  not  be  governed  automatically  by  the  sub- 
stance of  the  application  presented? 

H.  C.  Wilson  : — It  seems  that  the  only  control  we  would  have  is  the 
endorsement  of  a  member  of  the  Society.  The  object  is  to  afford  all  the 
educational  advantage  we  can  to  the  youngster;  hence,  on  account  of  the 
need  of  something  of  the  kind,  we  must  depend  largely  upon  the  knowl- 
edge and  endorsement  of  the  man  proposing  him  for  enrollment. 

President  Leland: — The  enrolled  students  would  be  in  no  sense 
members.  The  purpose  is  simply  to  give  them  some  assistance.  Is  there 
any  further  discussion? 

John  O.  Heinze: — If  the  Society  desires  to  assist  students,  it  is  per- 
fectly possible  for  it  to  sell  them  its  literature. 

H.  C.  Wilson  : — We  would  have  missionary  or  recruiting  ground  in 
addition  to  helping  those  men  who  are  interested  in  automobile  work. 
We  are  not  seeking  profit  out  of  the  enrollment.  The  purpose  is  to  assist 
young  men  who  are  interested. 

David  Beecroft: — This  student  enrollment  is  an  excellent  thing.  I 
am  heartily  in  favor  of  it.  It  will  be  of  practical  benefit  to  the  Society. 
It  will  serve  as  a  good  feeder  for  membership  at  a  very  nominal  expense 
to  the  Society.  It  will  help  in  a  lot  of  the  work  and  activities  the  Sections 
have  to  carry  on.  I  think  it  will  be  very  valuable.  The  I.  A.  E.  of 
England  has  a  student  membership  which  last  year  was  very  active. 
They  had  certain  sessions  of  their  own  at  which  they  took  up  problems 
having  a  direct  bearing  on  the  work  of  the  parent  society.  A  student 
membership  could  carry  on  the  same  work  in  this  country. 

W.  H.  Conant:— I  think  that  perhaps  the  best  answer  to  one  of  the 
last  speakers  is  to  be  found  in  the  proposed  C  2  of  the  Constitution: 
"The  object  of  the  Society  is  to  promote  the  Arts  and  Sciences  and 
Standards  and  Engineering  Practices  connected  with  the  design  and 
construction  of  automobiles."  Further  this  paragraph  reads:  "The  prin- 
cipal means  for  this  purpose  shall  be  the  holding  of  meetings  for  the 
reading  and  discussion  of  professional  papers  and  reports."  The  Society 
must  depend  upon  young  blood  for  the  very  near  future. 

President  Leland: — Are  you  ready  for  the  question? 

(The  question  was  called  for.) 

You  have  heard  the  motion  made  by  Mr.  Wall  and  seconded  and 
amended.  It  has  been  carefully  and  thoroughly  discussed.  All  those  in 
favor  of  the  motion  manifest  it  by  saying  "aye";  contrary  "no."  The 
motion  is  carried. 

Amendment  as  Amended  Approved 

Henry  Souther: — Mr.  President,  the  whole  amendment  as  printed  in 
pamphlet  form  and  distributed  at  this  and  the  last  meeting  of  this  Soci- 
ety, has  been  very  carefully  prepared  by  a  competent  committee.  I  would 
like  to  move  that  it  be  accepted  as  printed  and  amended  at  this  meeting. 

(The  motion  was  seconded  by  E.  S.  Foljambe.) 

President  Leland: — Is  there  any   discussion   of   Mr.   Souther's  mo- 
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tion?     Are  you  ready  for  the  question? 

(The  question  was  called  for.) 

All  those  in  favor  of  the  motion  made  by  Mr.  Souther  will  manifest 
it  by  saying  "aye";  contrary  "no." 

The  motion  is  carried. 


CLEVELAND    SECTION    ORGANIZED 

At  an  organization  meeting  held  by  members  of  the  Society 
resident  in  Cleveland  and  vicinity,  a  committee  of  five,  consisting 
of  R.  J.  Nightingale,  Christian  Girl,  A.  J.  Scaife,  J.  H.  Hertner 
and  W.  R.  Strickland,  was  appointed  to  arrange  a  time  and  place 
of  meeting  to  recommend  a  list  of  officers  for  the  newly  organized 
Cleveland  Section.  At  the  last  mentioned  meeting  the  following 
officers  were  nominated : 

James  H.  Herron Chairman 

H.  B.  Anderson Vice-Chairman 

A.  J.  Scaife Treasurer 

R.  J.  Nightingale Secretarv 

E.  R.  Hall...  ] 

J.  H.  Hertner.  I Board  of  Directors 

R.  H.  MansonJ 

The  Cleveland  Section  was  represented  at  the  conference  held 
at  Cape  May  between  officers  of  the  Sections  of  the  Society  and 
the  Advisory  Committee  appointed  by  the  Council,  which  appre- 
ciates thoroughly  the  value  of  the  work  of  the  Sections  and  the 
importance  of  increasing  the  scope  of  the  activities  of  the  same. 


PRESENTATION  TO  S.  A.  E.  BY  MEMBERS  OF 
I.  A.  E.     AND     S.  M.  M.  T. 

At  the  time  of  the  summer  meeting  a  most  pleasant  reminder 
of  the  visit  of  our  British  cousins  to  this  country  last  year  was 
received  in  the  form  of  a  charming  memento  and  very  beautiful 
as  well  as  useful  reading  desk,  presented  by  members  of  the 
Institution  of  Automobile  Engineers  and  of  the  Society  of  Motor 
Manufacturers  and  Traders.  These  will  serve  admirably  at  the 
rooms  and  meetings  of  the  Society  as  a  concrete  embodiment  of 
the  cherished  remembrances  of  the  visit.  A  rising  vote  of  thanks 
in  grateful  acknowledgment  of  the  gift  was  passed  and  hearty 
greetings  extended  to  the  officers  and  members  of  the  I.  A.  E.  and 
S.  M.  M.  T. 
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Reading  Desk  Presented  by  Members  of  the  I.  A.  E.  and  S.  M.  M.  T. 
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EUROPEAN  TRIP 

The  General  Committee  on  Arrangements  desires  to  obtain 
from  all  members  of  the  Society  an  expression  of  intention  as  to 
taking  part  in  the  European  trip  planned  for  this  fall.  In  order 
that  you  may  consider  the  question  intelligently  the  itinerary 
tentatively  determined  on  is  given  herewith. 

In  setting  the  date  for  departure  consideration  had  to  be  given 
to  the  opening  dates  of  the  Paris  Salon  and  the  Olympia  Show  in 
London.  The  Paris  Show  opens  on  the  i6th  of  October  and  the 
Olympia  Show  on  the  6th  of  November.  A  study  of  the  steam- 
ship schedule  did  not  reveal  a  regular  sailing  date  of  a  fast  ship 
arriving  in  time  for  the  opening  of  the  Paris  Salon,  but  after 
negotiations  the  North  German  Lloyd  Steamship  Company  agreed 
to  advance  the  sailing  date  of  the  Kaiser  Wilhelm  II  to  October 
9th  at  1. 00  a.  m.  Weather  permitting,  the  vessel  will  arrive  at 
Cherbourg  in  time  to  enable  the  S.  A.  E.  party  to  reach  Paris  on 
the  afternoon  of  Thursday,  October  15th. 

PARIS 

The  stay  in  Paris  extends  from  Thursday,  the  isth,  lo 
Wednesday,  the  21st  of  October.  Headquarters  will  be  at  the 
Hotel  Edward  VII,  which  is  located  in  the  heart  of  the  city.  The 
plants  available  for  inspection  in  Paris  are  those  of  the  Alda, 
Aries,  Bedelia,  Brasier,  Briscoe,  Clement-Bayard,  Charron, 
Delage,  Darracq,  Delahaye,  DeDion-Bouton,  Delaunay-Belleville, 
Doriot-Flandrin-Parant,  Gobron,  Gregoire,  Henri  Labourdette, 
Hotchkiss,  Lemoine,  LaLicorne,  Lorraine-Dietrich,  Panhard  et 
Levassor,  Renault  Freres,  Saurer,  Turcat-Mery,  Unic,  and  Vinot 

It  is  obvious  that  all  of  these  plants  cannot  be  visited  by  the 
party  as  a  whole ;  consequently  selections  must  be  made  by  the 
individuals  as  to  which  they  most  desire  to  see  and  parties  made 
up  accordingly.  Arrangements  will  probably  be  made  for  season 
passes  to  the  Paris  Salon  for  our  members. 

For  those  desirinj?  to  go  sightseeing  in  Paris  the  following  itineraries 
for  three  days'  excursions  can  be  arranged : 

(In  the  City)  (MORNING) 

Leaving  the  heart  of  Paris.  Place  de  TOpera,  the  Grand  Boulevards 
are  traversed  for  three  miles,  passing  the  old  city  gates,  Porte  St.  Denis 
and  Porte  St.  Martin,  to  the  great  Place  de  la  Republique.  with  its  statue, 
and  the  Place  de  la  Bastille,  where  the  Column  of  July  marks  the  site  of 
the  old  prison,  to  the  ancient  Place  des  Vosges,  former  quarter  of  the 
aristocrats,  where  are  the  houses  of  Victor  Hugo  and  Madame  de  Sevigne ; 
past  the  Church  of  St.  Paul  and  the  college  Lycee  Charlemagne ;  crossing 
the  quiet  lie  St.  Louis  to  the  He  de  la  Cite,  the  original  Paris,  where 
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Notre  Dame  Cathedral  is  visited.  Close  by,  enclosed  in  the  immense  Palais 
de  Justice,  or  court-house,  is  the  beautiful  Sainte  Chapelle,  built  by 
St.  Louis,  and  having  fine  Gothic  colored  windows.  The  first  town  clock 
in  France  is  still  seen  on  the  side  of  the  Palais  de  Justice  in  going  to  the 
Chatelet,  on  which  fronts  Sarah  Bernhardt's  Theatre.  The  fine  Tour 
St.  Jacques,  remnant  of  a  church,  stands  in  a  little  square  and  the  City 
Hall,  or  Hotel  de  Ville,  presents  its  imposing  facade,  its  interior  hav- 
ing fine  modern  art  decorations.  From  here  (except  on  Mondays)  the 
Louvre  Museum  is  reached  and  visited.  When  the  Museum  is  closed  the 
drive  wiFl  be  to  the  great  markets  (Les  Halles),  the  Place  des  Victories, 
with  its  fine  church  and  statue  of  Louis  XIV,  and  the  Bourse,  or  Stock 
Exchange,  before  returning  to  the  Place  de  I'Opera  or  the  hotel  for 
luncheon. 

(AFTERNOON) 

The  afternoon  drive  will  again  start  along  the  Grand  Boulevards  but 
westward,  passing  the  church  of  Madeleine,  the  Rue  Koyale  to  the  great 
Place  de  la  Concorde,  with  its  Obelisk  where  the  guillotine  once  stood ; 
over  the  Seine  by  the  Pont  de  la  Concorde  to  the  Palais  Bourbon,  or 
Chamber  of  Deputies,  the  Ministry  of  Foreign  Affairs,  the  Invalides,  with 
the  Tomb  of  Napoleon,  the  Champ  de  Mars,  site  of  several  expositions, 
the  Eiffel  Tower;  back  over  the  Seine  to  the  fine  Gardens  and  Palaces 
of  the  Trocadero,  with  various  museums;  through  aristocratic  residence 
streets  to  the  Arch  of  Triumph  at  the  Place  de  TEtoile,  back  down  the 
park-bordered  Avenue  of  the  Champs  Elysees  to  the  Grand  and  Petit 
Palais,  built  for  the  exposition  of  1900  and  now  used  as  museums;  past 
the  Place  de  la  Concorde  and  the  end  of  the  Tuileries  Gardens,  to  the 
Place  Vendome,  with  its  Column,  along  the  Rue  de  la  Paix,  of  dressmaker 
and  jeweler  fame,  to  the  Opera. 

(In  the  City)  (MORNING) 

Starting  northward  from  the  center  of  the  city  the  fashionable  church 
of  St.  Augustine  is  passed,  and  the  beautiful  little  Park  Monceau  is 
crossed,  viewing  its  statutes  and  artificial  Greek  ruins,  to  the  Arch  of 
Triumph.  Out  the  great  avenues  that  continue  to  the  Champs  Elysees, 
the  Bois  de  Boulogne  is  reached.  In  crossing  it  the  Lakes  and  Grande 
Cascade  are  seen  and  the  race  course  of  Longchamp  passed.  The  citadel 
on  Mont  Valerien.  once  the  site  of  the  Prussian  batteries,  is  seen  above 
the  pretty  town  of  St.  Cloud,  which  is  traversed  to  higher  quarters  at 
Montretout,  and  then,  amidst  villages  and  fine  forests,  the  road  leads 
past  Ville  d*.\vray,  whose  lake  was  Corot's  favorite  subject.  By  the 
Avenue  de  Picardie,  Versailles  is  reached,  favorite  home  of  French  royalty. 
Here  is  the  grand  Park,  the  small  palaces  of  Grand  and  Petit  Trianons, 
with  private  apartments  and  furniture  of  Napoleon  I.,  Empress  Josephine, 
Madame  de  Maintenon  and  various  royal  personages  are  visited,  and 
some  interesting  state  carriages  are  seen. 


Digitized  by 


Google 


EUROPEAX  TRIP  291 

(AFTERNOON) 

After  luncheon  the  immense  galleries  of  paintings  in  the  Palace  will 
be  visited^  and  the  fountains,  arbors  and  many  attractions  of  its  famous 
park  enjoyed.  The  drive  back  to  the  city  will  be  by  a  more  southern 
route,  on  the  Avenue  de  Paris,  past  Viroflay,  Chaville,  Sevres,  with  its 
State  porcelain  factory,  Billancourt,  through  the  fortifications  at  Auteuil, 
near  its  great  viaduct,  past  the  Palace  of  the  Trocadero  and  Eiffel  Tower, 
along  the  Seine  Embankment,  and  the  Cours  la  Reine,  with  some  inter* 
esting  houses,  to  the  Place  de  la  Concorde  and  the  hotel. 

(To  Versailles) 

The  Royal  Palace  and  Gardens  of  Versailles,  a  dozen  miles  from  Paris, 
are  among  the  most  extensive  in  Europe.  The  Palace  is  filled  with  his- 
torical paintings  and  mementos  of  the  former  royal  occupants.  The 
Grand  and  Petit  Trianon s  give  even  more  intimate  details,  for  all  the  old 
furniture  is  on  view.  Numberless  fountains  adorn  the  great  park  and 
the  Swiss  Village  where  the  court  played  at  rustic  life  is  very  attractive. 

From  Paris,  commencing  at  time  of  departure  and  up  to  the 
time  of  the  arrival  in  London  on  Thursday,  November  6th,  the 
transportation  and  hotel  arrangements  of  the  trip  will  be  in  the 
hands  of  Thomas  Cook  &  Son.  The  arrangement  made  by  the 
Society  with  this  firm  stipulates  a  fixed  rate  of  $150  per  person, 
including  all  railroad  and  steamship  transportation  from  Paris  to 
London,  sleeping  car  and  steamer  stateroom  accommodations, 
transfer  of  passengers  to  and  from  hotels  and  railway  stations, 
transportation  and  caring  for  baggage,  meals  on  dining  cars  when 
the  train  schedule  includes  traveling  during  meal  hours,  accom- 
modation at  first-class  hotek  (except  in  Paris  and  London,  where 
the  members  will  secure  their  own  quarters),  such  accommodation 
to  include  lodging,  meat  breakfast  and  all  service  tips.  It  was 
thought  best  not  to  include  luncheons  or  dinners  in  these  arrange- 
ments, as  it  is  likely  that  a  good  many  luncheons  will  be  taken 
either  at  factories  or  nearby,  and  that  the  members  would  prefer 
to  "take  in"  typical  local  restaurants  for  dinner. 

TURIN 

On  Wednesday,  the  21st,  we  will  leave  Paris  at  2.20  p.  m., 
arriving  at  Turin,  Italy,  the  next  morning.  Plants  available  in 
Turin  are  those  of  the  Aquila,  FIAT,  Diatto-Clement,  Itala, 
Lancia,  Lux,  Nazarro,  R.  I.  V.,  Scat,  and  S.  P.  A. 

Turin  the  former  capital  of  the  Kingdom  of  Sardinia,  and  from  i860 
to  1865  the  capital  of  the  Kingdom  of  Italy,  is  a  most  regularly  built  city. 

The  Palazzo  Madama  (erected  near  the  end  of  13  cent. — the  name 
refers  to  Maria,  mother  of  Vittorio  Amadeo  II.  early  in  18  cent.),  in 
the  middle  of  Piazza  Castello,  is  the  only  remaining  mediaeval  structure 
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in  Turin.  On  the  north  side  of  the  Piazza  is  the  Palazzo  Reale,  a  brick 
building  dating  from  1646;  royal  apartments  shown  daily.  In  the  south- 
east wing  of  the  Palace  is  the  Armeria  Reale  (Royal  Armoury)  ;  inter- 
esting collection  of  armour,  weapons,  flags,  Napoleonic  relics,  etc.  The 
Royal  Library  of  70,000  vols,  and  3,000  MSS.  is  in  the  same  building 
below.  On  the  west  side  of  Palazzo  Reale  is  the  Catterrale  (San  Gio- 
vanni Battista)  in  the  Renaissance  style,  1492-1498.  The  Pinacoteca 
(Picture  Gallery)  is  in  the  Palazzo  dell'  Accademia  delle  Scienze,  on  the 
south  side  of  the  Piazza  Carignano,  which  runs  out  of  Piazza  Castello 
near  southeast  corner.  The  Museo  Civico  is  in  Via  di  Gaudenzio  Ferrari ; 
collection  of  modern  pictures,  sculpture,  enamels,  pottery,  ivories,  stained 
glass.  Among  the  churches  worth  attention  are  the  Church  of  La  Con- 
solata  in  Via  della  Consolata,  a  little  northwest  Piazza  Castello;  a  much 
venerated  Madonna  in  this  church  of  Gran  Madre  di  Dio,  over  the  bridge 
at  the  south  end  of  Via  di  Po.  Church  of  Corpus  Domini,  a  little  south- 
west of  the  Cattedrale.  Paizzo  di  Citta  (Town  Hall)  contains  a  library; 
several  statues.  University,  in  the  Via  di  Po,  running  south  from  Piazza 
Castello ;  about  2,500  students. 

MILAN 

We  leave  Turin  at  8.cx)  p.  m.  the  same  day  (the  22nd), 
arriving  in  Milan  at  10.50  in  the  evening,  where  a  stay  will  be 
made  until  Sunday  morning,  the  2Sth,  In  Milan  are  located  the 
following  plants,  available  for  inspection :  Alfa,  Bianchi,  Isotta- 
Fraschini  and  SerpoUet. 

Although  an  important  city  so  long  ago  as  the  Roman  period,  Milan 
has  been  so  many  times  destroyed  as  to  be  practically  a  modern  city. 
It  is  Italy's  greatest  manufacturing  center,  and  second  city  in  population. 
Milan's  chief  glory  is  the  marvelous  Cathedral,  founded  in  1386,  the  third 
largest  church  in  Europe,  an  edifice  of  singular  majesty  and  beauty.  It  is 
covered  entirely  with  white  marble,  and  the  wonderful  roof  is  adorned 
with  more  than  2,000  statues,  and  98  turrets,  all  of  marble.  From  the 
tower  360  feet  high  and  reached  by  500  steps,  the  roof,  with  its  glistening 
tracery,  pinnacles,  spires,  statues  and  flying  buttresses,  presents  a  glorious 
spectacle.  The  interior  is  vast  and  impressive,  with  the  largest  stained- 
glass  window  in  the  world.  Next  the  church  of  S.  Maria  delle  Grazie  is 
the  refectory  of  the  old  Dominican  Monastery,  containing  Leonardo  da 
Vinci's  famous  fresco  of  the  "Last  Supper,"  much  dilapidated.  The 
Brera,  or  place  of  arts  and  sciences,  was  formerly  a  Jesuit  college.  It 
contains  the  National  Library  and  a  picture  gallery  with  a  number  of 
masterpieces.  The  Church  of  St.  .Ambrogio  and  the  house  of  Verdi  may 
be  visited. 

LUCERNE 

Leaving  Milan  at  7.25  a.  m.  on  Sunday,  the  2Sth,  the  party  is 
due  to  arrive  in  Lucerne,  Switzerland,  at  1.5 1  p.  m.  the  same  after- 
noon, remaining  there  until  Tuesday  morning,  the  27th.  While 
there  are  no  plants  of  any  particular  interest  to  be  seen  in 
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Lucerne,  it  has  been  thought  best  to  incorporate  a  break  in  the 
trip  to  allow  a  slight  amount  of  rest  and  recreation. 

With  its  ancient  walls  and  watch-towers  Lucerne  is  one  of  the  most 
picturesque  cities  of  Switzerland.  Its  lovely  situation  on  the  Lake  of 
Lucerne,  in  full  view  of  the  Rigi,  Mount  Pilatus  and  many  snow-clad 
Alpine  peaks,  and  accessibility  among  the  grandest  scenery  of  the  Alps, 
make  it  an  important  travel  center.  Among  the  attractions  are  Thor- 
waldsen's  Colossal  Lion,  sculptured  from  the  natural  rock  in  memory  of 
the  Swiss  Guards  killed  in  defending  the  Tuileries  in  1792;  the  two  curious 
mediaeval  wooden  bridges  over  the  River  Reuss,  each  containing  many 
quaint  old  paintings  on  panels  in  the  roof ;  the  old  church  of  St.  Leodegar, 
with  a  noted  organ ;  the  Glacier  Garden,  a  relic  of  the  glacial  epoch,  and 
some  curious  old  houses.  The  Gutsch  is  a  wooded  height  about  2,000 
feet,  ascended  by  cable  cars,  from  which  a  marvelous  view  of  the  town, 
lake  and  mountains  is  obtained.  Mount  Pilatus  can  also  be  ascended  by 
railway,  and  gives  a  view  much  resembling  that  from  the  Rigi,  described 
below. 

The  Lake  of  Lucerne 

Or  Lake  of  the  P'our  Forest  Cantons,  is  the  most  beautiful  of  Swiss 
Lakes,  surrounded  by  scenery  of  singular  magnificence  and  grandeur. 
Great -historic  interest  centers  here,  for  the  shores  are  associated  with 
many  stirring  incidents  in  the  heroic  struggle  for  Swiss  independence, 
and  with  the  traditions  of  William  Tell.  Its  pellucid  waters,  varying 
prospects  of  mighty  Alpine  peaks,  wooded  hills,  lovely  villages  and  villas, 
gardens  and  pastures,  its  poetic  legends  and  associations  give  it  an  abiding 
charm.  The  ascent  of  the  Rigi,  5,905  feet,  accomplished  in  about  one 
hour  and  a  quarter  by  mountain  railway,  is  one  of  the  most  celebrated 
excursions  in  Switzerland,  and  reveals  a  prospect  that  for  grandeur 
and  beauty  and  vast  extent  is  unsurpassed  in  the  world.  The  Rigi 
Kulm,  or  summit,  may  be  reached  by  rail  from  either  Vitznau,  a  fa- 
vorite resort  on  Lake  Lucerne,  or  from  Arth,  a  pretty  village  on  Lake 
Zug.  this  line  also  connecting  at  Goldau  with  the  St.  Gothard  Railway. 
By  either  route  the  ascent  traverses  scenes  of  the  wildest  beauty — forest, 
rocks,  torrents — through  tunnels  and  around  precipices,  the  view  constantly 
growing  more  extensive.  From  the  summit  a  superb  panorama  some 
four  hundred  miles  in  circuit  is  revealed,  embracing  the  chain  of  snow- 
clad  Bernese  Alps,  many  lakes,  cities  and  villages,  reaching  as  far  as  the 
Jura  and  Vosges  Mountain,  and  the  Black  Forest. 

NEUHAUSEN 

Leaving  Lucerne  at  9.14  a.  m.  on  Tuesday,  the  27th,  we  will 
arrive  at  Neuhausen  at  12.56  p.  m.  and  devote  the  afternoon  to  a 
visit  to  the  Fisher  Electric  Forge  Works  at  Schauffhausen,  just 
across  the  river. 

A  magnificent  view  of  the  Falls  of  the  Rhine  is  obtained  with  the 
Castle  of  Laufen  on  the  rock  promontory  round  which  they  swirl,  and 
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that  of  Worth,  just  across  beyond  the  bend.  The  glorious  color  of  the 
river,  its  foliaged  banks,  and  the  sweeping  distance,  make  up  a  panorama 
of  rare  beauty. 

STUTTGART 

Leaving  Neuhausen  at  9.37  on  the  morning  of  Wednesday, 
the  28th,  Stuttgart  will  be  reached  at  2.03  p.  m.  for  a  stay  until 
Friday,  the  30th.  At  Stuttgart  visits  can  be  made  to  Robert  Bosch, 
Daimler  Motor  Company,  Eisemann,  Ernest  &  Company,  Mea 
Magneto  Company,  Norma  Company. 

Stuttgart  is  the  capital  of  the  Kingdom  of  Wurtemberg.  The  modern 
section  is  handsome  and  the  old  parts  have  retained  many  of  their  pictur- 
esque features. 

Adjoining  the  Schloss  Platz  is  the  Royal  Residenz  Schloss,  erected 
1746  to  1807,  in  French  Renaissance  style;  the  finest  parts  of  the  interior 
are  the  stairs,  with  painted  ceiling,  and  the  marble  salon,  frescoes,  pictures 
and  statues  in  the  salons — in  all  there  are  365  rooms.  The  Altes  Schloss 
of  the  16  cent.,  on  the  southwest  side  of  the  Schloss  Platz,  is  used  as 
Government  offices.  Immediately  west  of  Altes  Schloss  is  the  Stiftskirche 
(Evangelical),  dating  from  1436,  restored  1895;  fine  stained  glass,  statues 
of  Counts  of  Wurtemberg.  Across  the  open  space  from  the  Altes  Schloss 
is  the  Prinzenbau,  erected  1694- 1 710,  a  royal  residence.  The  Konigsbau,  a 
graceful  colonnaded  building,  erected  1857-1860  on  north  side  of  the 
Schloss  Platz,  has  on  the  upper  floor  a  very  handsome  concert  hall.  At 
the  side  of  the  Konigsbau  is  the  Kronprinzenpalast.  At  east  side  of 
Schloss  Platz  is  the  Queen  Olga  Palace.  The  Akademie,  where  is  the 
Royal  Library,  is  immediately  behind  the  Residenz  Schloss;  in  the  east 
wing  of  the  building  are  the  royal  stables. 

MAYENCE 

Friday  morning,  the  30th,  at  10.03  a.  m.  we  leave  for  Mayence, 
arriving  at  2.51  p.  ni. 

An  historic  city  on  the  Rhine,  once  a  great  Roman  stronghold,  Mayence 
is  not  a  heavily  garrisoned  modern  fortress.  In  the  citadel  is  the  cele- 
brated Tower  of  Drusus.  said  to  have  been  built  by  the  Romans,  9  B.  C. 
The  Cathedral  is  one  of  the  finest  in  Germany,  with  many  interesting 
monuments,  and  St.  Stephen's  Church,  a  thirteenth  century  edifice,  on  a 
considerable  eminence,  affords  a  magnificent  view  from  the  tower.  Thor- 
waldsen's  imposing  statue  of  Gutenberg  (the  famous  printer  who  was 
born  at  Mayence)  is  one  of  the  sights  of  the  city.  There  are  usually 
excellent  concerts  in  the  evening  in  the  Stadthalle. 

A  short  trip  can  be  made  to  Frankfort,  the  location  of  the 
Adler  and  Opel  plants. 
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COLOGNE 

Saturday,  the  31st,  will  be  devoted  to  a  steamer  trip  down  the 
Rhine,  leaving  Mayence  at  lo.cx)  a.  m.  and  arriving  in  Cologne 
at  7.30  p.  m.  of  the  same  day. 

A  picturesque  old  city  on  the  Rhine,  Cologne  has  been  a  place  of 
importance  since  Roman  times,  and  still  contains  many  important  mediaeval 
buildings  and  remains.  Its  chief  attractiton  is  the  superb  Cathedral,  the 
most  magnificent  Gothic  edifice  in  the  world.  Begun  in  1248,  it  was  not 
completed  until  1880.  The  towers  are  500  feet  high,  the  highest  of  the 
kind  in  the  world.  The  Treasury  contains  much  beautiful  gold  and  silver 
work,  and  many  relics,  including  the  alleged  skulls  of  the  Three  Wise  Men 
of  the  East.  Cologne  has  some  interesting  churches,  among  them  that 
of  St,  Ursula,  decorated  with  the  bones  of  St.  Ursula  and  her  11,000 
virgins,  and  St.  Gereon,  containing  the  skulls  of  the  6,000  martyrs  of  the 
Theban  Legion.  The  old  Rathhaus,  with  the  fifteenth  century  Hanseatic 
Hall,  is  a  unique  building,  and  adjoining  is  an  extensive  museum.  There 
are  numberless  shops  for  the  sale  of  the  famous  perfume,  Eau  de  Cologne. 
The  Ring  Strasse  is  one  of  the  most  charming  series  of  boulevards  in 
Europe.  During  the  summer  of  1914  an  industrial  Exposition  will  be 
open  in  Cologne,  illustrating  international  mechanical  progress. 

Headquarters  will  be  made  in  Cologne  from  the  evening  of  the 
31st  until  the  morning  of  the  3rd. 

On  Monday,  November  2nd,  a  trip  to  Essen,  about  ninety 
minutes  by  train,  is  scheduled,  for  a  visit  to  the  famous  Krupp 
Works,  returning  to  Cologne  about  a  quarter  of  seven  in  the 
evening. 

BRUSSELS 

On  Tuesday,  the  3rd,  we  will  leave  Cologne  at  7.56  a.  m., 
arriving  in  Brussels  at  11.25  ^-  "i-  I"  Brussels  arc  located  the 
following  plants:  Pipe.  F.  I.  F.,  and  Germain,  all  of  which  are 
available  for  visits.  The  schedule  calls  for  a  stay  in  Brussels 
until  Thursday,  the  5th,  but  it  is  thought  that  some  will  desire  to 
visit  Dusseldorf,  going  there  fro  n  Cologne,  delaying  the  arrival 
in  Brussels  by  one  day.  This  can,  however,  be  settled  by 
agreement. 

Brussels,  the  gay  and  handsome  capital  of  Belgium  and  residence  of 
the  royal  family,  has  been  well  called  'Taris  in  Miniature."  It  is  a  city 
of  imposing  boulevards,  spacious  parks  and  handsome  streets,  lined  with 
magnificent  buildings,  both  mediaeval  and  modern.  Its  shops  rival  those 
of  Paris  in  attractiveness.  In  the  quaint  old  Grand  Place  are  the  noble 
Hotel  de  Villa,  begun  in  1402,  the  Mansion  du  Roi,  1514,  and  the  ancient 
Guild  Houses.  The  Cathedral  of  St.  Gudule.  founded  in  1220,  contains 
some  celebrated  stained  glass,  pictures,  and  old  wood  carving.  The  great 
Palais  de  Justice  is  one  of  the  largest  and  most  magnificent  public  edifices 
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in  the  world.  The  House  of  Representatives,  or  the  Palais  de  la  Nation, 
is  also  imposing.  There  are  several  interesting  old  churches.  The  Picture 
Gallery  has  the  finest  collection  in  Belgium.  The  Wiertz  Museum  is 
filled  with  pictures  of  weird  and  striking  character.  Brussels  is  famous 
for  its  lace,  and  a  visit  to  a  lace  factory  is  an  interesting  experience. 
The  Bois  de  la  Cambre,  a  beautiful  park,  is  the  most  frequented  prom- 
enade in  Brussels.  And  if  time  permits,  every  one  will,  of  course,  make 
an  excursion  to  the  historic  battlefield  of  Waterloo. 

ANTWERP 

Leaving  Brussels  at  8.52  a.  m.  on  Thursday,  the  5th,  Antwerp 
will  be  reached  at  9.48,  the  rest  of  the  day  being  devoted  to  a 
visit  to  the  Minerva  Company. 

One  of  the  most  important  of  European  seaports,  Antwerp  is  full 
of  interest.  Its  ancient  streets,  its  busy  markets  with  their  motley  crowds, 
its  great  old-fashioned,  lofty  gabled,  quaint  looking  houses,  its  statues, 
fountains,  public  buildings  and  fine  new  boulevards,  are  all  attractive, 
often  by  contrast  of  the  new  and  old.  Then  there  are  the  magnificent 
quays  and  docks  crowded  with  the  shipping  of  all  nations,  and  easily  viewed 
from  elevated  "promenoirs,"  or  viaduct.  A  notable  feature  of  Antwerp 
street  life  is  the  use  of  dogs  for  drawing  small  vehicles.  The  Cathedral, 
which  dates  from  1352,  has  an  exquisitely  sculptured  spire,  one  of  the 
loftiest  in  the  world  (404  feet),  and  a  carillon  of  40  bells.  The  cathedral 
contains  among  other  treasures  the  world-famed  masterpieces  of  Rubens, 
the  "Descent  from  the  Cross"  and  the  "Elevation  of  the  Cross,"  and  some 
splendid  wood  carvings.  Outside  the  cathedral  is  an  old  well  with  a 
wrought^ron  canopy  by  Quentin  Matsys,  the  blacksmith  painter.  The 
Stein  Museum,  formerly  a  prison  of  the  Inquisition,  and  the  Plantin 
Museum,  former  residence  of  the  famous  printer,  are  interesting.  The 
principal  churches,  St.  Paul,  St.  Andrew  and  St.  Jacques,  possess  many 
celebrated  paintings,  and  in  the  last  named  is  the  tomb  of  Rubens.  Outside 
the  Church  of  St.  Paul  is  a  strange  rock-work  Calvary. 

LONDON 

The  steamer  for  London  via  Harwich  leaves  Antwerp  at 
7.00  p.  m.,  arriving  the  next  morning  in  Harwich  in  time  to  reach 
London  at  8.00  a.  m.  In  London  the  headquarters  of  the  party 
will  be  at  the  Savoy  Hotel,  until  Sunday,  the  15th.  During  the 
stay  in  London  the  members  will  be  in  the  hands  of  our  good 
friends  of  the  L  A.  E.  Their  tentative  official  program  for  the 
entertainment  of  the  party  is  as  follows : 

Friday,  November  6th. — Olympia  Show.  Banquet  in  the 
evening. 

Saturday,  November  7th. — (Morning)  Vauxhall  Works  or 
Commer  Cars,  Luton.    Afternoon,  Show. 
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Sunday,  November  8th. — Hendon  Aerodrome. 

Monday,  November,  9th. — Wolseley  Works,  Birmingham. 

Tuesday,  November  loth. — ^Alternative  visit  to  Daimler 
Works,  Coventry,  or  Austin  Works,  Birmingham. 

Wednesday,  November  nth. — 01y»rpia  Show,  with  alterna- 
tive visit  to  National  Physical  Laboratory,  Teddington,  in  the 
afternoon.    Meeting  and  paper  in  the  evening. 

Thursday,  November  12th. — Visit  Rolls  Royce.  Ltd.,  Works, 
Derby. 

Friday,  November  13th. — Visit  London  General  Omnibus 
Co.,  Ltd. 

Saturday,  November  14th. — Brooklands. 


ITINERARIKS    FOR    THREE    PAYS'    EXCURSIONS    IN    LONDON 

(In  the  City)  First  Day 

Drive  along^  Grosvenor  Place,  beside  Buckingham  Palace  Garden,  to 
Hyde  Park  Comer,  with  Duke  of  Wellington's  Statue  and  House,  skirt 
Hyde  Park  by  Park  Lane,  passing  the  Marble  Arch,  then  to  Portman 
Square,  where  the  mansion  described  by  Thackeray  as  "Gaunt  House"  in 
"Vanity  Fair,"  and  the  splendid  Wallace  art  collection  will  be  visited. 
Returning  to  Oxford  Street,  fashionable  Bond  Street  is  taken  to  St.  James 
Street  and  Marlborough  Gate,  near  St.  James  Palace,  and  Marlborough 
House,  home  of  the  Prince  of  Wales.  Crossing  St.  James  Park  by  the 
Mall,  Buckingham  Palace  is  passed,  and  through  the  Westminster  quarter, 
Westminster  Roman  Catholic  Cathedral  and  Westminster  Abbey  are 
reached  and  their  interiors  visited.  The  Houses  of  Parliament,  close  by, 
are  seen  in  proceeding  to  the  National  Gallery  of  British  Art,  whose 
treasures  are  inspected.  Passing  Green  Park  along  Constitution  Hill, 
Hyde  Park,  along  Knightsbridge,  parallel  with  Rotten  Row,  and  the  fine 
Church  of  the  Oratory,  the  Victoria  and  Albert  Museum  (formerly 
Kensington  Museum)  is  reached  and  its  wonderful  collection  visited. 
Leaving  here,  the  imposing  Imperial  Institute  and  various  museums, 
Albert  Memorial  and  Albert  Hall  are  passed  on  the  way  to  Kensington 
Palace,  where  relics  of  Queen  Victoria's  youth  are  shown.  Returning 
toward  the  city.  Kensington  Gardens  are  crossed  to  the  Dog's  Cemetery 
in  Hyde  Pack,  and  return  made  through  West  End  to  the  hotel. 

(In  the  City)  Second  Day 

The  second  drive  starts  by  the  fine  Thames  Embankment,  then  goes 
through  the  heart  of  London  by  Queen  Victoria  Street,  past  St.  Paul's 
Cannon  Street,  across  historic  London  Bridge,  by  Tooley  Street  through 
Southwark,  back  across  the  Tower  Bridge  to  the  Tower.  Here  the  famous 
prisons,  the  Armory,  the  Crown  Jewels,  etc.,  are  visited.  Passing  the 
Royal  Mint  and  Royal   Exchange,  the  Bank  of  England,  the  Mansion 
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House,  Home  of  the  Lord  Mayor,  and  the  shops  of  Cheapside  with  3ow 
Church,  St.  Paul's  is  reached  and  visited,  including  the  Crypt,  with  its 
Tombs.  Next  come  Ludgate  Hill,  Fleet  Street,  the  Royal  Courts  of 
Justice  and  the  Strand,  Somerset  House,  great  Public  offices  and  depository 
of  English  wills,  Whitehall  Palace  Banqueting  Hall,  the  imposing  War 
Office,  the  Admiralty,  the  Mounted  Life  Guards  sentries,  the  principal 
State  administration  buildings.  Chancery  Lane,  Public  Record  Office 
(interior),  Lincoln's  Inn  Fields,  with  many  famous  residences,  the  Royal 
College  of  Surgeons  and  Sloane's  Museum,  the  quaint  Old  Curiosity  Shop 
House.  Newcastle  House,  Freemasons'  Hall,  houses  where  Sheridan 
and  Boswell  lived,  by  Great  Queen  Street  and  Longacre  to  the  British 
Museum.  Here  the  Jewel  Room,  Waddesdon  Collection  and  Reading 
Room  will  be  inspected,  and  other  great  treasures.  Return  to  hotel  by 
convenient  streets. 

(Hampton  Court)  Third  Day 

From  Ludgate  Circus  the  outward  journey  is  along  the  Victoria 
Embankment,  and  through  Westminster  to  Chelsea,  one  of  the  most 
picturesque  and  interesting  districts  in  London,  associated  with  Carlyle. 
Turner,  "George  Eliot"  and  Rosetti.  Parson's  Green,  Fulham.  formerly 
famous  for  its  pottery.  Barnes  Common  and  charming  Priory  Lane, 
leading  to  Richmond  Park,  with  charming  views,  well-timbered  and  stocked 
with  deer.  Kingston  on  Thames,  the  place  of  coronation  of  the  Saxon 
Kings.  Hampton  Court  Palace,  built  by  Cardinal  Wolsey  and  presented 
by  him  to  Henry  VHI.  The  guide-lecturer  will  point  out  the  principal 
objects  of  interest  in  the  Picture  Gallery  and  State  .apartments.  The 
Gardens,  renowned  for  their  old-fashioned  charm  and  wealth  of  flowers, 
and  the  famous  grape-vine,  will  also  be  visited.  The  return  journey  will 
be  made  through  Bushey  Park,  with  its  renowned  avenues  of  chestnuts. 
Tcddington,  with  picturesque  ivy-covered  church.  Strawberry  Vale,  close 
to  which  was  the  residence  of  the  famous  wit,  Horace  Walpole.  Kew,  with 
its  famous  Botanic  Gardens.  Turnham  Green,  where  a  skirmish  took 
place  between  the  Royalists  and  Parliamentarians.  Hammersmith,  with 
many  old  riverside  mansions.  Kensington,  and  its  Palace  and  beautiful 
Gardens.  Past  Piccadilly,  Leicester  Square.  Strand  and  Fleet  Street,  the 
drive  terminates  at  Ludgate  Circus  about  5.30  P.  M. 

THE  RETURN  TRIP 

The  return  to  New  York  is  scheduled  via  the  North  Gennan 
Lloyd  steamship  George  Washington,  leaving  Southampton  on 
the  15th  and  arriving  in  New  York  on  Saturday,  November  21st. 

COST  OF  THE  TRIP 

The  steamship  company  has  agreed  to  allow  us  a  discount  of 
25  per  cent,  from  published  rates,  the  net  of  such  discount,  how- 
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ever,  not  to  maintain  below  the  minimum  first-class  passenger 
rate  of  the  steamers.  The  minimum  rate  on  the  Kaiser  Wil- 
helm  II  from  New  York  to  Paris,  via  Cherbourg,  is  $134.50,  and 
the  minimum  rate  via  the  George  Washington  from  London  to 
New  York  via  Southampton  is  $117.75.  To  these  prices  must  be 
added  the  above<nentioned  expense  of  $150  for  the  trip  from 
Paris  to  London  and  also  the  expenses  of  the  stay  in  Paris  and 
London,  as  well  as  sight-seeing  fees  in  the  various  cities.  As 
to  hotel  expenses  in  Paris  and  London,  rooms  can  be  ob- 
tained at  the  hotels  specified  at  from  $2.50  up  per  day  and 
table  d'hote  meals  from  75  cents  to  $1.50.  From  the  figures 
given  a  closely  approximate  estimate  of  the  expense  of  the  trip 
can  be  made. 

The  General  Committee  on  Arrangements  will  be  very  glad  to 
furnish  any  further  information  desired  by  the  members,  to 
facilitate  their  decision  as  to  joining  the  party.  The  committee 
requests  that  the  members  get  into  immediate  communication  with 
it  at  the  New  York  office  of  the  Society,  expressing  their  intention 
as  to  taking  the  trip,  as  it  is  only  by  knowing  the  number  who  will 
participate  that  the  most  satisfactory  arrangements  can  be  made. 

Among  those  who  have  expressed  their  intention  of  making 
the  second  S.  A.  E.  European  visit  are: 

Mr.  and  Mrs.  William  G.  Wall. 

Mr.  and  Mrs.  Henry  Souther. 

Mr.  R.  S.  Fend. 

Mr.  Alden  L.  McMurtry. 

Mr.  and  Mrs.  Orrel  A.  Parker. 

Mr.  and  Mrs.  A.  B.  Cumner. 

Mr.  E.  S.  Fretz. 

Mr.  and  Mrs.  F.  E.  Moskovics  and  daughter. 

Mr.  and  Mrs.  C.  S.  Crawford. 

Mr.  John  R.  Cautlcy. 

Mr.  and  Mrs.  Henry  C.  Wilson. 

Mr.  and  Mrs.  Walter  C.  Baker. 

Mr.  and  Mrs.  Jos.  A.  Anglada. 

Mr.  Frank  Burgess. 

Mr.  and  Mrs.  R.  J.  Nightingale. 

Mr.  B.  B.  Bachman. 

Mr.  Walter  W.  Norton. 

Mr.  and  Mrs.  George  L.  Marlcland.  Jr.,  and  <laughter. 

Mr.  and  Mrs.  Herbert  W.  Alden. 

Mr.  and  Mrs.  E.  G.  Gunn. 

Mr.  R.  D.  Chapin. 

Mr.  and  Mrs.  James  Levy. 

Mr.  Arthur  J.  Sladc. 


Digitized  by 


Google 


300 


S.  A.  E.  BULLETIN 


OFSECOND  EUROPEAN  VISIT  OF 
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MEMBERS  INTENDING  TO  TAKE  THE  TRIP  WILL 
PLEASE  FILL  OUT  AND  MAIL  THE  BLANK  APPEAR- 
ING ON  PAGE  357. 
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Paper  presented  at  Summer  Meeting 

A  SUGGESTION  FOR  THE 

STANDARDIZATION  OF  PNEUMATIC 

TIRE  RIMS 

By  E.  R.  Hall .» 
(Member  of  the  Society) 
The  Council  of  the  Society  of  Automobile  Engineers  has  established 
a  sub-committee  of  the  Standards  Committee  called  the  Pleasure  Car 
Wheels  Division,  the  function  of  which  is  to  attempt  the  standardization 
of  wheels  for  automobiles.  As  a  part  of  this  work  the  consideration  of 
the  different  types  of  rims  on  the  market  for  pneumatic  tires  is  necessary, 
as  they  affect  in  a  large  degree  the  specifications  for  the  wheel  itself,  and 
furthermore,  broadly  speaking,  the  rim  is  a  part  of  the  wheel. 

A  cursory  perusal  of  rim  manufacturers'  literature  will  suffice  to  show 
the  great  necessity  for  standardization,  and  the  great  difficulties  which 
will  have  to  be  surmounted.  There  are  at  least  44  different  types  of  rims 
in  very  general  and  extensive  use,  requiring  at  least  -fourteen  different  sec- 
tions of  wood  felloes,  not  to  speak  of  the  different  bolt-holes,  special  wood 
cutting  to  allow  for  special  fastening  devices,  etc.  Besides  these  well- 
known  and  popular  rims  there  are  a  great  many  rims  more  or  less  com- 
plicated in  design,  each  claiming  certain  attractive  features,  which  are  not 
so  well  known.  These  conditions  work  a  hardship  on  the  wheel-maker, 
who  in  many  cases  has  to  carry  wood  of  a  size  to  take  care  of  the  largest 
section  required  and  in  making  the  smaller  felloes  has  to  waste  a  large 
amount  of  costly  hickory. 

An  association  called  the  Clincher  Automobile  Tire  Manufacturers'  As- 
sociation, which  has  a  meml)ership  consisting  of  the  leading^  tire  manu- 
facturers, and  an  associate  membership  consisting  of  practically  all  the 
rim  manufacturers,  was  formed  some  years  ago,  and '  standardized  the 
inside  contours  and  tire  seat  diameters  of  all  rims,  but  no  attempt  was 
made  by  it  to  standardize  any  special  type  of  rim  design.  Any  rim  which 
met  its  tire-seating  specifications,  it  passed,  provided  there  was  no  feature 
in  connection  with  the  rim  which  could  be  injurious  to  the  tire.  Thus 
with  no  limitations  whatsoever  on  fastening  devices,  etc.,  there  has  sprung 
up  this  very  large  number  of  different  kinds  of  rims  with  which  the  mar- 
ket is  now  flooded. 

There  are  six  representative  groups  into  which  the  various  rims  manu- 
factured to-day  can  be  classified,  and  the  attempt  will  be  made  to  pick 
out  from  each  group  one  typical  rim  which  will  combine  all  the  attractive 
and  as  few  of  the  unattractive  features  of  the  rims  of  its  group  as  pos- 
sible. In  the  case  of  demountable  rims  we  will  simply  attempt  the  selection 
of  felloe  bands,  leaving  the  type  of  top  rim  optional. 
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The  six  representative  groups  are  as  follows: 

I — One-Piece  Clincher. 

II — Quick  Detachable  Oincher. 

Ill — ^Quick  Detachable  Straight-Side. 

IV — Quick  Detachable  Universal. 

V — Demountable. 

VI — Demountable-Detachable. 

The  distinction  between  V  and  VI  rests  in  the  fact  that  there  are  a 
large  number  of  demountable  rims  which  have  to  be  demounted  before 
the  tire  can  be  removed  from  the  rim,  while  there  are  others  from  which 
the  tire  can  be  removed  while  the  rim  still  remains  mounted  on  the  wheel. 

We  will  consider  each  group  in  the  order  above  outlined. 

I — THE    ONE-PIECE    CLINCHER    RIM 

This  rim  is  made  in  one  piece  and  is  not  cut  in  any  direction;  it  will 
only  receive  regular  clincher  tires  with  soft  extensible  beads  which  can 
be  pried  over  the  edges  of  the  rim.  There  is  only  one  type  of  one-piece 
clincher  rim  on  the  market  and  the  tire  seat  contour  and  diameter,  as  well 
as  the  thickness,  have  been  standardized  by  the  Clincher  Automobile  Tire 
Manufacturers'  Association. 

Although  the  design  of  this  rim  is  illogical  in  some  sizes,  it  has  worked 
out  very  satisfactorily  in  practice,  and  it  would  be  to  my  mind  extremely 
bad  practice  and  in  fact  practically  impossible  to  make  any  change  in  the 
rim  at  this  time.  The  rim  has  already  been  accepted  by  the  Pleasure  Car 
Wheels  Division  of  the  S.  A.  E.  Standards  Committee  as  a  tentative 
standard. 

The  rim  as  standardized  is  shown  in  Fig.  i. 

I  recommend  the  adoption  of  this  rim  in  its  present  form  as  standard. 

QUICK    DETACHABLE    RIMS 

In  taking  up  the  consideration  of  quick  detachable  rims,  we  have  to 
face  the  fact  that  there  are  many  designs  of  these  rims  on  the  market  giv- 
ing excellent  satisfaction,  and  being  made  by  different  manufacturers,  under 
their  respective  patents,  and  that  they  all  have  their  very  good  points  as 
well  as  their  bad  points.  It  is  a  difficult  matter  to  pick  a  rim  arbitrarily 
and  say  it  is  the  best.  What  I  have  here  tried  to  do  is  to  select  the  rim 
which  appears  to  combine  most  of  the  good  points  and  has  as  few  of  the 
bad  points  as  possible. 

It — ^THE   QUICK   DETACHABLE  CLINCHER   RIM 

These  rims,  of  which  there  are  many  types,  are  all  designed  to  permit 
easier  application  of  a  regular  clincher  tire,  and  to  take  the  popular  quick 
detachable  clincher  tire  as  well.  This  latter  tire  has  a  bead  of  clincher 
shape,  partially  or  wholly  inextensible,  and  it  is  not  possible  to  pry  it  over 
the  side  of  a  one-piece  clincher  rim.  These  rims  are  all  composed  of  two 
or  more  parts,  consisting  first  of  a  rim  base  with  an  integral  inside  clinch, 
or  separate  inside  endless  clincher  ring,  and  a  separate  outside  clincher 
ring  which  is  made  either  open  with  some  fastening  device  for  holding  the 
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ends  in  place,  or  endless  with  an  open  lock  ring  to  hold  it  in  place.  Ex- 
amples of  the  most  popular  forms  of  quick  detachable  clincher  rim  are 
shown  in  section  in  Fig.  2. 

Rim  No.  I  is  of  the  type  which  has  a  base,  two  endless  clincher  side- 
rings  and  an  open-end  lock  ring  which  may  be  snapped  out  of  its  seat  and 
so  permit  the  removal  of  outside  clincher  ring  and  then  tire.     Rim  No. 

2  has  the  inside  clinch  integral  with  the  rim  base,  the  outside  clincher 
ring  and  the  lock  ring  being  similar  in  action  to  those  of  rim  No.  i,  al- 
though different  in  design.  Rims  Nos.  3  and  4  are  similar  to  rim 
No.  2,  except  that  the  outside  clincher  ring  is  open-ended,  having  some 
mechanical  lock  for  the  ends  of  the  ring.  Rim  No.  5  has  an  open-end 
outside  clincher  ring,  but  the  angle  of  the  groove  in  the  rim  base  in  which  it 
seats  is  such  that  the  inflation  of  the  tire  causes  it  to  seat  home  more 
firmly,  so  that  no  locking  device  is  necessary.  The  simplest,  most  inex- 
pensive and  lightest  type  appears  to  be  a  type  similar  to  rim  No.  5.    Fig. 

3  shows  a  rim  of  this  type  which  I  suggest  as  a  possible  standard  for  a 
quick  detachable  clincher  rim. 

Very  few  rims  of  this  design  have  been  made  and  used,  but  those  which 
have  been  in  use  have  given  very  good  satisfaction.  There  are  a  number 
of  unusual  difficulties  which  have  to  be  overcome  in  its  manufacture,  but 
they  can  all  be  overcome  and  a  satisfactory  rim  turned  out  that  will  easily 
meet  all  requirements  as  to  strength,  set,  etc.  Unfortunately,  rims  of  this 
design  are  a   little  difficult   to   operate.     They  cannot,    for  instance,   be 
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FIGURE    2 


worked  as  easily  as  rims  Nos.  i  and  2  (Fig.  2)  as  these  latter  rims  have 
open  rings  of  smaller  and  more  flexible  section,  making  them  easier  to  re- 
move and  replace.  I  feel,  however,  that  the  advantages  of  simplicity,  fewer 
parts,  lightness,  and  the  fact  that  no  locking  device  is  necessary,  more 
than  offset  the  disadvantage  of  the  slightly  more  difficult  operation. 
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FIGURE   3 
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111 — THE    QUICK    DETACHABLE    STRAIGHT-SIDE    RIM 

The  Straight-side  rim  is  made  to  take  any  tire  of  the  straight-side  type. 
These  tires  all  have  inextcnsible  beads  and  the  only  function  of  the  rim 
is  to  hold  the  tire  in  place  and  support  it.  There  is  no  hook  to  hold  the 
tire  down,  this  being  taken  care  of  by  the  inextensible  bead  of  the  tire 
itself.  The  quick  detachable  straight-side  rims  on  the  market  are  sim- 
ilar to  the  quick  detachable  clincher  in  their  operation  and  in  Fig.  4  are 
shown  sections  of  the  most  popular  types. 

Rim  No.  I  has  two  endless  side-rings  and  an  open  locking  rim.  Rims 
Nos.  2  and  3  have  inside  flanges  integral  with  the  base,  No.  2  having  an 
endless  outside  ring  and  an  open  locking  ring,  and  No.  3  having  an  open 
outside  ring  with  some  locking  device.  Rim  No.  4  is  similar  to  No.  3, 
except  that  the  groove  in  which  the  outside  ring  seats  is  at  such  an  angle 
that  the  tire  forces  it  into  place  and  no  locking  device  is  necessary. 

Considering  the  rims  in  Fig.  4,  the  simplest,  lightest  and  most  inex- 
pensive appears  to  be  a  type  similar  to  rim  No.  4.  Fig.  5  shows  a  rim 
of  this  type  which  I  suggest  as  a  possible  standard  for  a  quick  detachable 
straight-side  rim. 

A  number  of  rims  of  this  type  have  been  on  the  market  and  given 
excellent  satisfaction.  It  is  the  easiest  possible  straight-side  rim  to  operate 
and  there  are  no  unusual  manufacturing  difficulties  connected  with  its 
fabrication.  When  the  proper  material  is  used  thr  rim  is  amply  strong  to 
meet  all  requirements  as  to  strength,  etc. 
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IV — UNIVERSAL   QUICK    DETACHABLE   RIMS 

The  universal  rim  is  made  to  take  either  the  clincher  or  straight-side 
type  of  tire,  all  of  these  rims  having  a  reversible  side  ring  which  will 
take  clincher  tires  when  the  hooks  are  turned  in,  and  straight-side  tires 
when  the  hooks  are  turned  out.  There  are  a  number  of  different  types 
of  universal  quick  detachable  rims.  In  Fig.  6  examples  of  the  most  com- 
mon designs  in  use  are  shown. 

Rims  Nos.  i  and  2  are  alike  except  for  the  slight  difference  in  section 
of  the  open-end  lock  ring.  Rim  \o.  3  has  an  open-end  side  ring  held  in 
place  by  a  locking  device,  which  works  equally  well  with  the  side  ring  in 
position   for  either  the  clincher  or  straight-side  tire. 
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A  very  great  number  of  universal  rims  have  been  made  and  are  in  use, 
but  the  demand  for  them  is  rapidly  decreasing,  due  to  the  fact  that  to-day 
both  clincher  and  straight-side  tires  can  be  obtained  with  equal  ease  and 
at  practically  the  same  price,  so  that  there  is  no  longer  any  occasion  for 
a  person  to  change  from  the  type  of  tire  he  prefers,  as  was  formerly 
the  case.  In  view  of  the  fact  that  in  all  probability  there  will  be  very 
few  universal  rims  made  in  the  future,  we  do  not  feel  justified  in  caus- 
ing the  expense  necessary  in  the  adoption  of  a  standard  and  the  elimina- 
tion of  other  designs.  I  do,  however,  recommend  that  the  bases  of  all  uni- 
versal quick  detachable  rims  be  made  of  the  same  thickness  as  the  corre- 
sponding sizes  in  one-piece  clincher  rims,  which  will  allow  the  use  of  the 
same  wood  felloe  with  all. 

DEMOUNTABLE    RIMS 

The  consideration  of  demountable  rims  with  a  view  to  standardizing 
is  even  more  difficult  than  that  of  detachable  rims  and  more  necessary 
as  well,  as  the  types  are  more  varied,  the  rim  is  growing  more  in  popularity 
and  the  wood  felloe  and  wheel  sizes  are  more  varied  in  dimensions.  The 
expense  and  hardship  consequent  upon  standardization  would  be  very  great 
on  account  of  the  many  types;  and  the  possibility  of  convincing  argument 
and  test  to  back  up  a  standard  very  small,  due  to  the  very  slight  differences 
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in  operation  of  some  of  the  rims,  although  they  are  materially  different 
in  design.  Demountable  rims  all  consist  of  a  felloe  band  upon  which  can 
be  mounted  the  tire-carrying  rim,  the  rim  being  locked  into  place  by  a 
locking  device.  The  rim  can  be  a  modification  of  any  one  of  all  the  rims 
previously  described  in  this  paper,  and  also  a  large  number  of  others,  in- 
duding  the  type  which  is  transversely  cut  and  which  has  to  be  demounted 
from  the  felloe  band  before  the  tire  can  be  removed  from  the  rim,  a  type 
of  which  there  are  a  great  number  in  use.  The  felloe  bands  are  quite  varied 
in  design,  but  the  most  common  are  all  made  on  the  same  principle — that 
of  having  the  inside  edge  turned  up  at  an  angle  upon  which  seats  the  rim 
which  is  held  in  place  by  lugs;  sometimes  with  but  more  often  without 
a  lock  ring. 

It  appears  quite  impossible  to  attempt  the  standardization  of  the  tire- 
carrying  rim  further  than  to  suggest  that  the  many  types  used  which  re- 
semble the  quick  detachable  rims  previously  described  in  this  paper,  be 
brought  down  to  those  few  types  which  are  suggested  for  standards. 
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The  standardization  of  fastening  devices  also  appears  impossible  at  this 
time. 

The  standardization  of  felloe  bands  appears  feasible,  although  it  seems 
impossible  at  this  time  to  standardize  on  one  single  type.  It  is  necessary  to 
consider  two.  I  suggest  that  any  special  rim  which  cannot  be  adapted  to 
one  of  these  two  felloe  bands  be  so  designed  as  to  fit  a  felloe  band  which 
requires  a  wood  wheel  the  same  size  as  the  bands  suggested  for  standard. 

The  majority  of  demountable  rims  can  be  classified  under  two  headings 
— the  demountable  rim  which  has  to  be  demounted  from  the  felloe  band 
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before  the  tire  can  be  removed,  and  the  demountable-detachable  from  which 
the  tire  can  be  removed  without  demounting  the  rim.  The  former  are  for 
most  part  cold-rolled  to  shape  from  flat  strip  steel  and  mounted  on  a  cold- 
rolled  felloe  band,  which  fits  the  rounded  underside  of  the  rim,  leaving 
very  little  space  between.  The  latter,  demountable-detachable  rims,  are 
usually  hot-rolled  special  shapes  with  ribs  on  the  under  side  which  engage 
a  similar  and  opposed  rib  on  a  thick  hot-rolled  felloe  band,  leaving  a  some- 
what larger  space  between. 

V.      THE  DEMOUNTABLE  RIM 

In  Fig.  7  are  shown  in  section  examples  of  two  popular  forms  of  de- 
mountable rims. 

The  felloe  band  and  wood  in  both  drawing  No.  i  and  No.  2  are  the 
same,  but  in  No.  i  a  clincher  rim  is  mounted,  while  in  No.  2  a  straight-side 
rim  is  mounted.  Both  tire-carrying  rims  are  tratisversely  cut  and  after 
demounting  from  the  felloe  band,  can  be  collapsed  and  the  tire  removed. 

In  Fig.  8  is  shown  an  example  of  a  cold-rolled  felloe  band  for  de- 
mountable rims  which  I  suggest  for  a  standard. 
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FIGURE  3 


This  felloe  band  is  so  designed  as  to  take  either  straight-side  or  clincher 
tire-carrying  rim,  and  permits  nearly  the  same  variety  of  locking  devices 
as  are  at  present  in  use.  The  clearance  between  the  felloe  band  and  the 
under  side  of  the  rim  is  sufficient  for  the  majority  of  rims  of  this  type  in 
use  today.  The  location  of  the  bolt-holes  through  the  wood  felloe  is  such 
that  practically  all  the  locking  devices  can  be  modified  to  use  them  to  ad- 
vantage. The  band  has  sufficient  section  to  properly  pull  and  hold  the 
wheel  in  form,  when  properly  applied. 
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VI.      THE  DEMOUNTABLE-DETACHABLE  RIM 

In  Fig.  9  are  shown  examples  of  two  popular  forms  of  demountable- 
detachable  rims. 

In  this  case,  although  the  felloe  bands  are  very  different  in  detail,  the 
tire-carrying  rims  can  be  interchanged  upon  them.  As  is  readily  noted 
the  tire  can  be  removed  by  simply  operating  the  detachable  feature  of  the 
tire-carrying  rim  without  the  necessity  of  demounting  the  rim  from  the 
felloe  band.  In  drawing  No.  i  a  fastening  device  using  an  open-end  wedge- 
ring  is  used,  while  in  drawing  No.  2  the  wedge-clip  fastening  without 
wedge-ring  is  used.  Either  type  of  fastening  could  be  used  on  either-  felloe 
if  the  bolt-holes  were  standardized. 

In  Fig.  10  is  shown  a  hot-rolled  felloe  band  for  demountable-detachable 
rims  which  I  suggest  for  a  standard. 

Practically  all  of  the  hot-rolled  demountable-detachable  tire-carrying 
rims  will  either  fit  or  can  be  modified  to  fit  this  felloe  band,  and  any  of 
the  fastenings  used  with  the  same  can  also  be  used  if  modified  to  take  bolts 
fitting  in  the  holes  located  in  the  wood  felloe,  as  shown.  The  clearance 
allowed  between  felloe  band  and  rim  is  sufficient,  and  the  section  of  band 
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large  enough  to  properly  hold  the  wheel.    The  band  is  a  simple  one  to  roll 
and  exactly  checks  with  a  great  many  now  on  the  market. 

For  all  demountable  and  demountable-detachable  rims  I  suggest  bolt- 
holes  of  7/16"  diameter,  and  the  use  of  six  bolts  for  all  sizes  under  36" 
tire-diameter,  and  eight  bolts  for  36"  tire  diameter  and  all  sizes  over  that. 
To  recapitulate,  the  foregoing  suggested  standardization  of  rims  gives 
the  following  five  types. 

I     Standard  One-Piece  Clincher  Rim. 
II     Standard  Quick  Detachable   Clincher  Rim. 

III  Standard  Quick  Detachable  Straight-Side  Rim. 

IV  Standard  Demountable  Felloe  Band. 

V    Standard  Demountable-Detachable   Felloe   Band. 

The  wheel-makers  would  be  especially  benefited  by  such  a  standardiza- 
tion, as  the  same  wood  felloe  and  wheel  can  be  used  for  /,  //  and  /// 
above,  IV  and  V  each  require  its  own  wood  felloe  and  wheel,  and  further- 
more it  appears  quite  possible  to  make  the  section  of  the  wood  felloe  the 
same  in  all  of  the  above  five  types. 

In  investigating  present  practice  in  felloe  design,  we  find  that  sometimes 
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the  size  of  the  spoke  is  specified  and  the  felloe  made  wide  enough  to  re- 
ceive it;  at  other  times  the  type  of  rim  to  be  used  is  specified  and  the 
felloe  is  designed  of  good  width  to  take  the  rim  or  felloe  band.  The  depth 
of  wood  felloes  manufactured  by  the  different  wheel-makers  for  pleasure 
automobiles  varies  but  very  little.  Experience  and  practice  seem  to  point 
out  that  good  hickory  felloes  made  to  the  dimensions  listed  in  Fig.  ii  give 
ample  strength  when  built  into  pleasure  automobile  wheels  of  proper  de- 
sign, when  any  of  the  foregoing  rims  or  felloe  bands  suggested  for  stand- 
ardization are  used  and  properly  applied.  Fig.  ii  represents  the  average 
practice  and  felloe  section  design  of  the  wheel-makers  of  this  country  and 
also  incorporates  proper  diameters  to  take  said  rims  and  felloe  bands. 

I  suggest  these  wood  felloe  dimensions  as  a  standard  to  be  used  in  all 
wheels   for  pleasure  automobiles. 


SECTION    ASSOCIATE   ENROLLMENT 

The  Council  at  a  recent  meeting  authorized  the  Sections  to 
put  into  force  a  form  of  affiliation  known  as  Section  Associate 
enrollment.  Men  who  desire  to  be  associated  with  Sections  of 
the  Society,  but  for  good  reasons  find  it  inexpedient  to  become 
members  of  both  the  Society  and  a  Section,  may  be  registered  by 
a  Section  upon  request  as  Section  Associates  upon  such  terms 
and  conditions  as  may  be  provided  in  the  Section  By-Laws. 
Applicants  for  such  enrollment  shall  give  as  reference  three  mem- 
bers of  the  Section  in  question  and  state  in  the  application  the 
reason  for  applying  for  registration  rather  than  membership  in 
the  Society.  Applications  will  be  subject  to  the  approval  of  the 
governing  bodies  of  the  respective  Sections. 

The  terms  of  registration  shall  be  for  the  fiscal  year  of  the 
Section  or  for  half  of  said  year.  A  Section  Associate  wishing  to 
be  registered  for  a  second  year  will  submit  a  new  application ; 
likewise  for  a  third  year.  But  in  no  event  shall  Section  Associates 
be  registered  for  more  than  three  years.  The  registration  fee 
shall  be  $5.00  for  each  annual  registration  or  $2.50  for  the  second 
half  of  the  first  year. 

The  privileges  of  the  Sections  Associates  shall  consist  of 
invitation  to  the  meetings  and  other  activities  of  the  respective 
Sections;  privilege  of  attendance  at  and  participation  in  discus- 
sons  ;  receipt  of  S.  A.  E.  Bulletins  and  publications  of  the  Sections. 
Section  Associates  shall  not  have  the  right  to  vote. 

Any  man  may,  with  the  approval  of  the  governing  body  of  a 
Section,  register  as  a  Section  Associate,  provided  he  is  in  its 
opinion  qualified  for  membership  of  any  grade  in  the  Society,  but 
shall  not,  however,  be  considered  as  a  member  of  the  Society 
or  Section. 
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Accepted  at  Summer  Meeting 

BROACHES  DIVISION    SUPPLEMENT- 
ARY REPORT 

Referring  to  the  nut  shown  on  S.  A.  E.,  Data  Sheets  7  and  7a  of  Vol. 
I,  and  especially  to  that  in  connection  with  the  taper  tittings,  it  appears 
that  while  some  of  our  members  have  had  satisfactory  results  from  the 
plain  nut  shown  in  the  table,  others  have  had  some  difficulty  due  to  the  nut 
working. loose  since  the  cotter-pin  does  not  prevent  the  nut  loosening  to 
some  extent.  It  appears,  therefore,  that  some  provision  should  be  made 
for  a  castle  nut. 

For  convenience,  we  present  herewith  copies  of  Data  Sheets  7  and  7a, 
as  well  as  a  similar  table  showing  a  castle  nut  and  suitable  dimensions 
therefor.  It  will  be  noted  that  the  new  table  shown  is  identical  with  Data 
Sheet  7a  with  the  exception  that  the  symbol  at  the  top  of  the  ninth  column 
is  changd  from  Tn  to  E,  the  data  in  that  column  remaining  as  before  ex- 
cept for  two  minor  corrections  on  the  second  and  third  lines  and  a  new 
column  being  added  for  Tn.  Also,  to  allow  of  more  easily  lining  up  the 
cotter-pin  slots  and  hole,  the  dimension  C  has  been  increased  by  1/32" 
throughout.  In  other  words,  the  data  given  are  identical  in  the  two  instances 
excepting  that  the  new  column  Tn  is  added  and  the  dimension  C  is  in- 
creased 1/32". 

It  should  also  be  noted  that  the  castle  nut  shown  is  in  every  case  strictly 
interchangeable  with  the  plain  nut  shown  on  7a;  that  is,  the  shaft-end 
would  be  exactly  the  same  regardless  of  which  nut  was  used.  This  form 
of  castle  nut  is  already  in  use  by  the  Timken-Detroit  Axle  Company  and 
possibly  some  others.  Conservative  practice  seems  to  demand  the  castle 
nut  in  many  instances.  The  Broaches  Division  recommend  that  this  be 
shown  in  data  sheet  form.  They  wish  to  be  instructed  by  the  Standards 
Committee  or  the  Society  or  both  as  to  whether  the  table  showing  the 
castle  nut  shall  be  shown  in  addition  to  the  present  tables,  thus  giving  an 
alternate,  or  whether  for  conservative  reasons  the  castle  nut  shall  be  ap- 
proved as  recommended  practice  in  all  cases  and  the  table  referring  to  the 
same  substituted  for  that  now  on  data  sheet  7  of  square  fittings  and  7a  of 
taper  fittings.* 

Respectfully   submitted, 

BROACHES  DIVISION, 

C.  W.  Spicer,  Chairman. 


•At  the  June,  1914,  meeting  of  the  Society  a  vote  was  passed  accepting  the  recom- 
mended table  as  to  castle  nut  as  additional  practice. 
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.^.e.ropoluati  Section  Meeting 


NON-GLARING    HEADLIGHTS 

Chairman  Joseph  A.  Anglada  : — Gentlemen,  the  object  of  this  meet- 
ing is  to  discuss  the  theory  and  operation  of  non-glaring  headlights  and 
to  show  the  devices  in  operation.  As  you  know,  it  will  be  unfair  to  draw 
conclusions  relative  to  the  comparative  efficiency  of  the  devices,  because  we 
have  not  laboratory  or  road  conditions  here  in  the  meeting  room.  The 
various  lights  have  lamps  of  different  candle-power  as  well  as  of  dif- 
ferent construction.  If  we  wanted  to  draw  scientific  comparisons,  lab- 
oratory apparatus  would,  of  course,  be  necessary. 

Ward  Leathers*: — In  our  original  experiment  a  small  disk  was 
placed  in  front  of  the  filament  to  cut  off  a  portion  of  the  light  and  reflect 
it  back  into  a  large  parabolic  reflector  and  thereby  scatter  the  rays,  gettine 
some  of  them  on  the  road;  a  sprayed  light  rather  than  a  direct  one. 
Unfortunately  enough  of  the  rays  got  into  the  large  reflector  to  throw 
a  direct  ray  forward  into  pedestrians'  eyes.  A  little  glare  could  always 
be  discerned. 

We  are  now  trying  to  get  a  device  that  can  be  placed  in  a  lamp  and 
be  controlled  from  the  seat.  We  have  borne  in  mind  all  the  time  that 
it  is  necessary  not  only  to  eliminate  the  glare  but  keep  the  light  on  the 
road,  because  the  source  of  light  is  very  small.  With  only  12  to  24 
candlepower  in  the  headlight  it  is  absolutely  necessary  that  the  rays  be 
very  intelligently  directed  if  you  want  to  get  any  light  on  the  road.  We 
attempted  to  merely  shelter  them  by  means  of  a  more  or  less  spherical 
disk  of  aluminum  or  celluloid  snapped  over  the  bulb.  This  device  worked 
successfully  in  that  it  eliminated  the  glare,  but  it  did  not  give  enough  light 
on  the  road.  We  then  tried  a  new  method  of  procedure.  We  believed 
it  would  be  possible  to  get  the  light  on  the  road  by  means  of  a  piece 
of  glass  of  the  right  prism,  and  spent  considerable  time  and  money  in 
developing  this  scheme.  This  also  was  found  to  be  theoretically  accurate 
and  reasonably  practicable,  but  we  discovered  that  in  order  to  make  the 
lenses  so  they  would  actually  do  the  work,  they  would  cost  about  $50 
apiece.  They  have  to  be  practically  perfect  devices  to  do  the  work. 
The  rays  can  be  deflected  to  any  desired  angle  and  positively  spread  over 
the  road  without  causing  any  glare. 

We  decided  that  we  could  throw  the  rays  forward  by  means  of  a  little 
lamp,  and  get  them  through  a  large  reflector,  thereby  partly  keeping  them 
on  the  road  and  not  in  the  pedestrian's  eyes.  This  worked  very  well  but 
requires  a  large  source  of  light  to  get  the  light  on  the  road. 

Wc  plotted  carefully  a  curve  which  would  catch  the  rays  from  the 
filament  and  throw  them  approximately  parallel,  and  then  set  it  at  suf- 
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ficient  angle  to  get  the  topmost  rays  below  the  pedestrian's  eyes  6  or  8 
feet  in  front  of  the  car.  When  the  reflector  catches  the  rays  from  an 
ordinary  lamp  it  will  throw  them  forward  parallel  and  operates  at  any 
angle  we  desire.  We  tried  several  angles  and  found  15  degrees  very 
satisfactory.  But  the  few  stray  rays  that  get  into  the  edges  of  the  big 
reflector  caused  just  as  much  glare,  apparently,  as  if  they  all  got  in.  So 
we  had  only  half  solved  the  problem. 

We  finally  did  get  a  very  sensible  solution.  We  used  not  only  a  sec- 
tional reflector  back  of  the  bulb  for  the  purpose  of  catching  the  rays 
and  throwing  them  forward,  but  added  to  that  a  straight  apron  for  the 
purpose  of  eliminating  any  possible  rays  that  might  sneak  into  the  big 
reflector.  This  little  supplementary  reflector  is  adapted  for  attachment 
to  any  Ediswan  socket  and  is  secured  by  means  of  a  focusing  device. 

J.  F.  MiDDLETON  : — We  all  know  that  in  riding  at  night  we  want  to  see 
as  far  ahead  as  possible.  We  do  not  want  to  put  our  light  out,  we  do 
not  want  to  dim  it,  we  do  not  want  to  screen  it;  we  want  all  the  light 
we  can  get  and  far  enough  ahead  to  make  it  available  for  speedy  riding. 
The  thing  to  do  is  to  get  at  the  root  of  the  matter.  I  had  that  in  mind 
in  splitting  the  reflector  in  two,  horizontally,  distorting  the  glaring  rays 
that  meet  the  eye,  but  still  throwing  enough  light  ahead  on  the  road. 
You  can  see  all  around  you  and  see  where  the  other  fellow  is  going, 
and  still  have  light  ahead.  By  touching  a  button  on  the  steering-wheel, 
or  any  other  convenient  place,  I  break  the  glare.  By  touching  the  button 
again  after  you  have  passed  your  neighbor  you  have  the  light  projected 
ahead  again.  The  device  is  very  simple  (hinged  top  and  bottom)  and 
can  be  worked  by  a  solenoid  or  any  electromagnet. 

Norman  Macbeth— A  great  many  of  the  headlight  difficulties  we 
have  had  in  the  past  have  been  due  to  the  light  sources  used.  In  the 
case  of  electric  incandescent  lamps  the  filament  construction  and  form 
were  of  such  a  character  that  it  was  impossible  to  design  reflectors  that 
would  properly  direct  the  light.  Glare  has  been  defined  as  misplaced  light. 
Blinding  and  glare  effects  from  automobile  headlamps  are  due  entirely 
to  improperly  designed  reflectors  and  unsatisfactory  combinations  of  lamp 
and  reflector.  The  solution  lies  in  proper  control  of  light,  in  the  use 
of  reflectors  of  exact  design  having  a  finish  which  may  be  maintained 
throughout  a  reasonable  life. 

I  believe  that  in  themselves  the  electric  incandescent  lamps  used  are 
not  the  cause  of  glare.  While  they  are  bright,  the  filament  is  so  con- 
densed that  it  is  effective  on  a  very  small  spot  in  the  retina  of  the  eye. 
Even  the  most  casual  examination  of  a  number  of  concentrated  filament 
mazda  lamps,  ranging  from  6  to  ^  candlepower.  will  bring  out  this 
point  most  forcefully.  On  Hghting  them  you  will  find  that  the  eye  can 
judge  area  only  and  not  intensity  or  brightness,  and  that  to  the  eye  there 
will  be  little  apparent  difference  between  even  6  and  30  candlepower  lamps. 
A  reflector,  however,  enlarges  the  small  filament  spot  to  several  hundred 
times  its  actual  size.  Directing  the  reflector  so  that  it  fills  the  retina, 
you  are  bound  to  get  a  blinding  effect  due  to  the  enormous  stimulation 
of  the  proportionately  large  affected  parts  of  the  retina. 
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Headlight  tests  and  legislation  in  railroad  work  offer  many  suggestions 
to  the  automobile  engineer.  The  law  affecting  railroads  in  twelve  States 
calls  for  a  light  generating  1500  candlepower.  Recent  tests  have  shown 
that  with  a  120-candlepower  lamp  with  the  proper  reflector,  objects  were 
picked  up  from  i  4/5  to  25^  times  as  far  ahead  on  the  track  as  by  the 
higher  candlepower  legally  approved  lamp.  J.  G.  Scrugham  in  a  recent 
article  on  electric  headlights,*  in  commenting  on  the  candlepower  ratings 
of  headlights,  stated  that  "there  seems  to  be  an  almost  unanimous  opinion 
that  the  light  reflected  ahead  should  be  of  suflicient  volume  to  enable  the 
engineer  to  discern  any  serious  obstruction  on  the  track  in  time  to 
prevent  or  minimi2L6  the  danger  of  an  accident, — that  the  object  must 
become  visible  at  a  distance  of  500  to  1000  feet  (the  braking  distance 
of  an  express  train  running  60  miles  an  hour  is  1200  to  1500  feet, 
depending  upon  road  conditions)  and  that  the  light  should  not  be  so 
strong  and  dazzling  as  to  blind  observers  or  approaching  enginemen." 
It  has  been  shown  that  an  illumination  intensity  of  i/io  footcandle  (the 
intensity  of  illumination  from  a  source  of  i  candlepower  at  a  distance 
of  3.16  feet)  is  sufficient  to  render  distinctly  visible  at  the  distance 
of  1000  feet  a  dark  object  the  size  of  a  man.  Prof.  Scrugham  advised 
that  all  trials  should  be  based  on  the  discernment  of  dark  objects  on  the 
track,  also  noting  that  a  500-  or  sooo-candlepower  light  was  of  little  use 
in  preserving  the  lives  of  the  traveling  public  unless  properly  reflected 
and  directed  where  needed. 

An  ideally  perfect  projector  would  have  a  uniform  parallel  beam  at 
all  practical  distances,  a  condition  that  is  neither  actually  realizable  nor 
practically  desirable.  In  practice  any  headlamp  may  be  considered  as 
producing  a  slowly  diverging  beam,  the  luminous  intensity  in  any  direc- 
tion near  to  the  axis  falling  off  nearly  inversely  as  the  square  of  the 
distance  from  the  headlamp.  At  considerable  distances  this  approxi- 
mates in  photometric  behavior  to  a  point  source.  There  is  no  more 
difficult  or  exacting  problem  in  light  control  than  the  projecting  of  the 
necessarily  narrow  bundle  of  light  rays  directly  ahead  and  downward 
as  required  for  automobile  headlight  service.  It  is  necessary  that  the 
reflector  be  so  designed  that  every  ray  of  light  impinging  on  its  surface 
will  be  redirected  in  a  line  parallel  with  the  axis  of  the  reflector.  This 
is  done  with  a  parabolic  reflector.  In  the  case  of  the  reflected  light  the 
source  of  light  must  be  placed  at  the  focus  F,  Fig.  i.  There  will  be  a 
cone  of  light  as  shown  in  Fig.  i,  100  degrees  in  the  case  of  the  metal 
reflector  and  142  degrees  with  the  Matisse  spherical  paraboloid  reflector 
which  will  not  be  under  the  influence  of  the  reflector,  but  the  remaining 
light  falling  within  the  reflector  will  be  projected  along  the  lines  parallel 
with  the  axis.  With  a  perfect  reflector  and  a  point  source  of  light  in  a 
clear  non -absorbing  medium  this  beam  would  be  projected  to  infinity 
without  increase  or  decrease  of  intensity.  The  equivalent  candlepower 
of  this  beam,  in  terms  of  an  unreflected  light  source,  would  be  stated 
in  accordance  with  the  law  of  inverse  squares.     At  a  distance  of  i  foot 


*Jotirna]  of  Ekctricity,  Power  ft  Gai,  Feb.  7,  1914. 


Digitized  by 


Google 


322 


S.  A.  E.  BULLETIN 


from  the  source  the  reflected  apparent  candlepower  of  a  24-candlepower 
lamp  would  probably  be  about  70  candlepower,  which  at  100  feet  would 
be  10,000  times  this  amount,  or  700,000  candlepower.  Owing  to  the 
limitations  in  practical  reflector  manufacture  and  particularly  the  im- 
possibility of  obtaining  a  true  point  source  of  light,  the  rays  emanating 
from  the  portions  of  the  incandescent  filament  outside  of  the  focal  point 
of  the  reflector  will  diverge  depending  upon  the  ratio  of  the  maximum 
distance  of  part  of  the  light  source  from  the  focal  point,  to  the  focal 
length  of  the  reflector.  With  a  2J4  inch  focal  length  and  an  overall 
length  of  incandescent  filament  of  less  than  a  half  inch,  it  has  been  pos- 
sible with  a  Matisse  spherical  paraboloid  reflector  to  confine  the  light 
reaching    the    reflector   within   the    remarkably   small   angle    of    approxi- 
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Fig.   1. 

inately  3  degrees.  The  width  of  roadway  covered  by  a  beam  of  this  di- 
vergence is  loj/^  feet  at  200  feet  ahead,  21  feet  at  400  feet  head,  and 
3i}<2  feet  at  600  feet  distant.  With  two  headlamps  the  beams  may  be 
paralleled  or  combined  to  cover  a  greater  or  less  width  of  road  as  may 
be  desired.  The  lamps  to  be  adjusted  so  that  the  top  of  the  beam  shall 
not  be  more  than  5  feet  above  the  road  at  400  or  500  teet  ahead. 

The  back  or  outside  surface  of  the  Matisse  spherical  paraboloid  mir- 
rored glass  reflector  is  ground  to  parabolic  form,  plated  with  pure  silver 
in  airtight  contact  with  the  glass,  and  reinforced  with  a  heavy  electro- 
plating of  copper  which  in  turn  is  further  protected  with  a  noncorrosive 
heat-resisting   metallic   paint.     The    inside   or   exposed   surface   of   this 
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reflector  is  of  polished  glass  hemispherical  in  form,  resulting  in  a  varying 
thickness  of  glass  from  the  apex  of  the  parabola  to  the  outer  edge.  This 
varying  thickness  of  glass  results  in  a  refractive  action  of  the  light  rays 
tending  to  increase  the  efficiency  of  the  parabola. 

Tests  were  made  by  the  Electrical  Testing  Laboratories,  New  York,  of 
the  two  reflectors  shown  in  section  in  Fig.  i.  The  metal  parabolic  reflector 
chosen  was  of  the  best  kind  procurable  and  was  plated  and  carefully  pol- 
ished prior  to  the  test  that  the  most  representative  results  might  be  se- 
cured. A  24  candlepower  mazda  automobile  lamp  of  the  focusing  type 
was  used  in  the  tests  and  the  photometric  distance  was  30  ft.  with  check 
tests  at  50  ft.  and  75  ft.  These  latter  tests  showed  that  the  beam  from 
each  reflector  was  divergent  and  that  the  illumination  intensity  varied 
with  the  inverse  square  law. 

The  remarkable  efficiency  of  the  glass  reflector  was  shown,  by  a  beam 
candlepower  of  34,000  with  4,000  at  2^^**  and  only  120  candlepower  at  5**. 
showing  a  practical  confining  of  the  beam  within  the  desirable  narrow 
angle  of  less  than  3**.  As  this  reflector  is  shallow,  there  is  a  large  propor- 
tion of  the  light  from  the  lamp  available  for  the  illumination  of  objects 
from  immediately  in  front  of  the  wheels  to  30  ft.  distant. 

The  results  of  these  tests  are  shown  in  graphical  form  in  Fig.  2.  The 
apparent  candlepower  values,  as  two  headlamps  are  used  on  each  car,  were 
combined,  resulting  in  a  beam  intensity  of  68,000  candlepower  with  a 
Matisse  spherical  paraboloid  reflector  and  12,000  candlepower  with  metal 
reflectors.  In  plotting,  the  latter  the  extra  width  of  beam  is  cross-hatched. 
This  represents  that  portion  of  the  light  which  cannot  possibly  be  effective 
but  which  through  its  blinding  action  actually  renders  many  accidents  not 
only  possible  but  is  also  directly  the  cause  of  them. 

The  recent  production  by  the  incandescent  electric  lamp  manufacturers 
of  the  ductile  tungsten  wire  in  a  concentric  helix  form  of  filament, 
results  in  a  remarkably  concentrated  light  source  which  will  admit  of  a 
concentration  6f  light  not  possible  with  any  of  the  light  sources  here- 
tofore available.  These  lamps  will  admit  of  a  beam  13J4  times  the  inten- 
sity possible  with  the  older  types  of  lamps,  when  using,  of  course,  prop- 
erly designed  reflectors.  In  making  up  lamps  it  is  not  commercially 
practicable  to  get  the  filament  in  exactly  the  same  position  in  every  bulb. 
Although  the  limits  recognized  are  small  (about  1/16  of  an  inch),  pro- 
vision should  be  made  for  adjustment  of  the  lamp  socket  so  that  the  fila- 
ment can  be  centered  accurately  at  the  focal  point  of  the  reflector.  Means 
should  also  be  provided  for  the  proper  adjustment  of  the  headlamps  in 
relation  to  the  width  and  height  of  the  lamp  brackets. 

There  can  be  no  possible  deterioration  of  these  glass  reflectors — the 
silver  surface  is  protected  from  the  air  and  the  polished  glass  interior 
surface  can  be  kept  in  perfect  condition  by  merely  wiping  off  or  washing 
out  the  accumulated  dust.  It  may  be  possible  to  stamp  or  spin  a  prop- 
erly designed  metal  reflector.  The  metal  finish,  however,  becomes  tar- 
nished and  dust-covered  with  a  consequent  loss  in  light  control  and  high 
absorption;  then  with  repeated  cleaning  and  polishing,  the  dust  particles 
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on  the  reflector  when  rubbed  over  the  metal  surface  to  be  cleaned,  most 
thoroughly  scratch  it  up,  each  scratch,  even  though  microscopic,  serving  to 
change  the  direction  of  the  impinging  light  rays.  I  have  seen  reflectors 
which  had  been  in  use  only  six  weeks  badly  scratched.  Others,  having 
practically  a  dust-tight  housing  and  plated  with  nickel,  which,  while  not  as 
good  a  reflecting  surface,  does  not  tarnish  as  rapidly  as  silver,  have  ap- 
peared to  be  in  reasonably  good  condition  even  after  several  months'  use. 
A  thoroughly  scratched  metal  reflector,  although  conforming  in  contour 
to  an  ideal  parabola,  will  have  about  the  same  light-distributing  efficiency 
and  width  of  distribution  as  would  result  from  an  enameled  wash  basin 
used  as  a  reflector. 

For  city  driving,  in  addition  to  using  effective  reflectors,  a  switch 
may  be  used  which  will  temporarily  reduce  the  light  produced  and  also  the 
energy  demand,  by  using  the  lamps  in  the  two  headlights  in  series.  An- 
other device  is  now  being  perfected  whereby  by  pressing  a  button  on  the 
dash,  the  incandescent  ele<;tric  bulbs  will  be  tilted  upwards  in  these  present 
reflectors,  just  enough  to  alter  the  focus,  with  the  result  that  all  the  re- 
flected light^  is  directed  on  to  the  roadway  within  a  hundred  feet  in  front 
of  the  car. 

Joseph  T.  Roffy  : — In  constructing  a  glareless  lamp  the  first  thing  is 
to  eliminate  the  direct  glare  of  the  filament;  second,  the  projected  beam 
should  not  rise  above  4J^  feet  from  the  ground ;  third,  the  projected  beam 
should  be  in  a  uniform  field  of  light. 

The  projected  field  of  the  Roffy  lamp  is  an  achromatic  field  free  from 
streaks  and  rings  due  to  image  formation  that  characterizes  parabolic  or 
other  reflected  beams  of  light.  The  lamps  when  mounted  on  a  car 
project  a  cone  of  light  as  shown  in  Fig.  4. 

We  have  provided  a  series-parallel  switch  for  use  when  the  car  is 
standing,  and  in  traveling  lighted  streets.     There  is  no  glare,  no  matter 


Fig.  4. 
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at  what  position  the  switch  may  be;  the  turning-down  feature  has  merely 
a  point  of  current  economy. 

The  lamp  weighs  about  2  pounds,  and  is  fastened  to  the  radiator  by 
bolts.  The  aluminum  brackets,  being  softer  than  the  ordinary  radiator 
metal,   cause   no   injury. 


Fig.  5. 

The  filament  in  the  lamp  takes  four  amperes  on  a  circuit  of  6  lo  7 
volts.     Above  the  globe  are  two  condensing  lenses.     The   filament  lies 
in  the  center  of  the  optical  axis.    The  light  transmitted  by  the  lenses  is 
projected  against  a  French  mirror  located  in  the  top  of  the  lamp,  acting  as 
a  prism,  projecting  the  light  in  the  direction  of  the  focusing  lens.    If  the 
light  of  a  coil  filament  in  any  plain  condensing  lens  system,  or  reflecting 
and  condensing  or  parabolic  reflecting  system,  is  projected,  the  projected 
light  is  a  glare.     The  light  cannot  be  restricted  within  a  sharply  defined 
the  physical  dimensions  of  the  filament.     All  the  last-men- 
is  rely  for  light  projection  on  the  magnification  of  the  light 
le  Roffy  lamp  the  light  transmitted  by  the  condensing  lenses 
>  an  achromatic  field  by  a   focusing  lens,  and  by  the  pris- 
of  the  mirror  between  the  focusing  and  condensing  lenses 
beam  of  light  emerges  from  the  device  sharply  defined. 
EBLER — There  seems  to  be  little  doubt  that  a  majority  of  the 
notor  cars  are  caused  by  the  driver  of  the  car  being  blinded 
)y  the  exceedingly  powerful  headlights,  whether  electric  or 
an  approaching  car,  or  a  car  standing  facing  the  opposite 
eps  have  been  taken  to  eliminate  this  dazzle  in  a  great  many 
s  New  York,  Chicago,  etc.,  by  prohibiting  the  use  of  lamps 
izzle  or  confuse  pedestrians  or  drivers.    As  yet  no  steps  have 
I  cover  the  use  of  such  dazzling  lights  on  the  highways  in  the 
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country  or  through  the  smaller  villages.  There  seems  to  be  little  question 
in  anyone's  mind  now  that  some  provision  must  be  made  to  take  care  of 
this.  A  proper  device  should  have  the  following  features:  First,  it  must 
be  possible  when  in  the  country  or  on  untraveled  roads  to  get  the  full 
power  of  the  searchlight  beams.  Second,  it  must  be  possible  when  passing 
pedestrians  or  vehicles  or  running  in  the  city  to  immediately  change  the 
character  of  the  beams  so  as  to  make  it  non-dazzling,  while  still  pre- 
serving a  light  which  will  illumine  the  road  sufficiently  for  safe  driv- 
ing. Such  light  should  be  so  diffused  as  to  illumine  the  sides  of  the  road 
when  going  around  curves.  Third,  the  change  from  the  searchlight  beam 
to  the  non-dazzling  light  must  be  made  without  any  movement  on  the 
driver's  part  other  than  the  pushing  of  a  button  or  some  similar  motion 
which  will  not  disturb  his  control  of  the  car. 

The  Ward  Leonard  Electric  Company  has  been  experimenting  along 
the  lines  of  the  above  specifications  for  a  long  time,  and  finally  at  the 
New  York  show  in  January,  1914.  showed  a  device  practically  the  same 
as  I  am  showing  to-night,  known  as  the  Xodaz.  The  device  consists  of 
a  series  of  translucent  screens  which  normally  stand  parallel  to  the  axis 
of  the  beam  of  light,  so  that  they  do  not  obstruct  the  light,  but  upon 
pushing  a  button  they  are  electrically  actuated  so  as  to  be  placed  at  right 
angle  to  the  beam  of  light,  thus  placing  a  curtain  of  translucent  material 
between  the  bulb  and  the  front  of  the  lamp.  As  a  result  the  light,  in- 
stead of  being  condensed  at  one  point,  as  is  the  case  of  the  filament  of 
an  incandescent  lamp  bulb,  becomes  a  plane  of  the  size  of  the  screen. 
This  large  plane  of  light  gives  a  mellow,  diffused  illumination  ample  for 
driving  up  to  25  miles  an  hour  on  the  darkest  night,  and  gives  an  ex- 
ceptionally good  driving  light  when  going  around  curves  on  narrow  roads 
or  driving  in  the  city,  without  in  any  way  inconveniencing  pedestrians  or 
drivers  going  in  the  opposite  direction.  The  operating  mechanism  con- 
sists of  a  small  solenoid  placed  out  of  sight  alongside  of  the  screen. 

The  greatest  danger  due  to  headlights  is  when  two  cars  approach  an 
elevated  bridge  or  a  crest  in  the  road,  so  as  not  to  be  visible  one  from 
the  other,  until  they  appear  suddenly  only  a  few  feet  apart.  Any  one 
who  drives  a  car  is  familiar  with  such  situations  as  this. 

It  does  not  seem  sufficient  to  dim  the  light  until  it  becomes  non-daz- 
zling, because  if  this  is  done  there  is  not  sufficient  light  left  to  illuminate 
the  road.  Similarly  it  is  hardly  sufficient  to  screen  part  of  the  light — that 
is  the  upper  part,  so  that  only  the  lower  beam  strikes  the  road,  because 
in  going  over  knolls,  bridges,  etc.,  as  noted  above,  this  does  not  eliminate 
the  trouble. 

I  believe  that  the  specifications  given  above  are  those  of  a  good  head- 
light device  which  will  enable  thi.'  user  to  drive  safely  in  passini?  other 
cars  in  the  country  and  in  going  about  the  city. 

Dr.  William  Churchill*: — One  phase  of  the  question  of  glare  has  not 
received  the  attention  it  deserves.  As  has  already  been  remarked,  a  def- 
inition of  glare  is  difficult  to  give.    I  suppose  we  are  entitled  to  say  roughly 

^Assistant  Sales  Manager,  Corning  Glass  Works. 


Digitized  by 


Google 


NON-GLARING  HEADLIGHTS  3^9 

that  any  light  produces  glare  which  interferes  with  the  acuteness  of  vision 
of  adjacent  objects.  In  that  connection  it  is  important  to  remember  that 
there  are  several  factors  involved  in  the  production  of  glare.  One  point, 
which  is  not  always  considered,  is  that  whether  a  light  is  glaring  depends 
not  only  on  the  actual  candlepower  and  intrinsic  brilliancy  of  the  light,  but 
also  on  the  average  candle-foot  illumination  of  the  environment.  I  .saw 
that  point  brought  out  forcefully  recently  in  connection  with  some  work 
I  have  been  doing  on  certain  railroad  signals,  where  it  was  important  to 
use  very  powerful  illumination  for  daylight  indications.  The  same  lamps 
that  were  just  sufficient  to  give  a  good  signal  in  daylight  were  quite  daz- 
zling in  intensity  at  night.  As  twilight  came  on  until  total  darkness  was 
reached  we  could  see  the  gradual  increase  in  glare.  The  lights  were  iden- 
tically the  sime  throughout.  The  only  changed  condition  m  that  case 
was  the  decrease  in  the  illumination  of  the  environment,  but  that  change  in- 
volved an  effect  on  the  pupil  of  the  eye.  Of  course,  as  the  illumination 
was  reduced  the  pupil  gradually  opened  further,  so  that  the  same  light 
which  by  day  was  not  at  all  glaring,  by  night  became  dazzling.  It  would 
be  hard  to  find  a  better  illustration  of  the  fundamental  fact  that  a  light 
appears  glaring  only  when  its  intrinsic  brilliancy  is  high  compared  to  the 
average  illumination  of  the  environment.  Another  important  factor  in 
determining  glare  is  the  apparent  area  of  the  light-emitting  source;  in 
other  words,  the  visual  angle  actually  covered  by  the  light-emitting 
source  or  the  area  of  the  retina  directly  affected  by  the  light  in  question. 
Of  course,  the  larger  the  area  the  more  intense  the  glare  produced. 
Finally,  there  is  a  third  factor  that  I  want  particularly  to  discuss — the 
quality  of  the  light.  Unless  you  have  had  occasion  to  look  into  the 
literature  bearing  on  this  subject  you  may  not  realize  that  whether  a  given 
light  source  produces  glare  depends  largely  on  the  composition  of  the 
beam — the  proportions  of  the  several  spectral  hues  present  in  combina- 
tion. To  save  a  lengthy  statement  I  want  to  read  you  a  few  words  on 
that  subject  from  an  authority  you  will  all  recognize,  Dr.  Steinmetz.  of 
Schenectady.  I  quote  from  ''Radiation,  Light  and  Illumination" :  "The 
light  which  enters  the  eye  is  converted  into  heat,  and  if  its  power  is  con- 
siderable it  may  be  harmful  or  even  destructive,  causing  inflammation  or 
burns.  This  harmful  effect  of  excessive  radiation  is  not  incident  to  any 
particular  frequency,  but  inherent  in  radiation  as  a  form  of  energy.  It  is, 
therefore,  greatest  for  the  same  physiological  effect,  that  is,  the  same 
amount  of  visibility,  for  those  frequencies  of  light  which  have  the  lowest 
visibility  or  highest  power  equivalent,  that  is,  for  the  red  and  the  violet, 
and  least  for  the  green  and  the  yellow,  which  for  the  same  amount  of 
visibility  represent  least  power.  Hence,  green  and  greenish  yellow  lights 
are  the  most  harmless,  the  least  irritating  to  the  eye,  as  they  represent  the 
least  power." 

In  the  same  connection:  "The  human  organism  has  by  evolution,  by 
natural  selection,  developed  a  protective  mechanism  against  the  entrance 
of  radiation  of  excessive  power  into  the  eye;  at  high  intensity  of  illu- 
mination the  pupil  of  the  eye  contracts  and  thus  reduces  the  amount  of 
light  admitted,  and  a  sudden  exposure  to  excessive  radiation  causes  the 
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eyelids  to  close.  This  protective  mechanism  is  automatic;  it  is,  however, 
responsive  to  long  waves  of  radiation,  to  the  red  and  the  yellow  light,  but 
not  to  the  short  waves  of  green,  blue  and  violet  light.  The  reason  for 
this  is  apparently  that  all  sources  of  excessive  radiation  which  are  found 
in  nature,  the  sun  and  the  fire,  are  rich  in  red  and  yellow  rays,  but  fre- 
quently poor  in  rays  of  short  wave  length." 

Quoting  from  the  Bulletin  of  the  Bureau  of  Standards,  Circular  No.  28 : 
'*A  light  yellow  screen  is  very  effective  in  eliminating  a  purple  haze  in 
viewing  distant  objects  and  thus  heightening  contrast  in  an  otherwise 
•flat'  field.  The  extreme  contrast  produced  by  the  direct  reflection  of 
sunlight  on  water  cannot  be  avoided  (being  nearly  non-selective),  but  the 
maximum  intensity  may  be  reduced  at  the  sacrifice  of  the  low  lights,  or 
the  glare  may  be  'softened'  with  a  yellow  or  orange  screen  which  elim- 
inates the  more  fatiguing  blue  and  violet." 

These  passages  clearly  indicate  that  in  order  to  reduce  the  glare  in  any 
automobile  headlight  to  a  minimum  and  admittting  that  a  rather  high  beam- 
candlepower  is  necessary,  as  we  all  know,  for  lighting  up  dark  highways, 
it  is  highly  important  to  provide  the  essential  candlepower  of  such  color  as 
to  produce  the  least  possible  amount  of  glare.  Therefore,  I  ask  your  atten- 
tion to  a  light  yellow  glass  which  we  have  developed  as  the  result  of  ex- 
periments covering  a  period  of  several  years,  with  the  object  of  providing 
light  of  the  most  effective  quality  for  headlight  illumination. 

The  idea  first  occurred  to  me  in  connection  with  some  tests  of  rail- 
road headlights  which  I  witnessed  several  years  ago,  in  which  all  sorts  of 
headlights  were  being  tried  out  under  a  great  variety  of  conditions,  and 
when  I  was  strongly  impressed  by  the  conclusion  that  the  quality  of  the 
light  was  one  of  the  most  important  factors  in  the  problem. 

There  is  a  very  great  increase  in  intrinsic  brilliancy  of  the  light  source 
which  we  are  using  now  compared  to  those  of  a  few  years  ago.  That 
fact  is  really  at  the  bottom  of  this  whole  question  of  glaring  headlights. 

Intrinsic  Brilliancy  of  Sources 

C.  P.  per  cm* 
Kerosene — 

One-day    65 

Long-time    8 

Headlight     30 

Acetylene     6.5 

Mazda    25W 4 

"looW    cone,    filament 67 

Luminous  arc   850 

Right  angle  arc    2.000 

Three  kerosene  burners  are  commonly  used  in  railroad  service — the 
old-fashioned  "signal  burner,"  what  is  called  a  long-time  burner,  which  is 
of  more  recent  development,  and  the  headlight  burner.  Below  them 
comes  the  acetylene  flame,  which  is  decidedly  higher  in  brilliancy.  Of 
course,  as  intrinsic  brilliancy  goes  up  the  glare  increases.  Further  down 
we  note  an  ordinary  incandescent  lamp  with  open  filament  and  also  one 


Digitized  by 


Google 


NON-GLARING  HEADLIGHTS  33i 

with  concentrated  filament.  The  automobile  lamp  will  not  show  as  high 
intrinsic  brilliancy  as  the  lOO-watt  lamp,  but  in  the  small  area  covered  by 
the  filament  comes  quite  close  to  doing  so. 

The  "no-glare"  yellow  glass  transmits  the  red,  orange,  yellow  and  green 
and  stops  just  about  at  the  commencement  of  the  blue.  I  do  not  want  to 
leave  the  impression  that  the  red,  yellow  and  green  light  cannot  produce 
glare.  Light  of  any  color,  if  you  have  enough  of  it,  will  be  glaring,  but 
the  blue  and  violet  rays  are  the  principal  offenders  and  the  ones  which  we 
can  properly  eliminate  without  interfering  with  range  of  vision.  The  total 
amount  of  red  light  in  ordinary  sources  is  small.  The  maximum  intensity 
is  in  the  yellow  and  green  and  a  very  small  amount  is  shown  in  the  blue 
and  violet.  I  am  referring  to  such  light  as  the  sun  or  light  approximating 
it.  An  incandescent  lamp  is  not  greatly  different,  but  shows  relatively 
more  yellow  and  less  blue.  The  most  striking  characteristic  of  the  spe- 
cial yellow  glass  is  the  tremendously  high  transmission  it  shows  in  every 
region  of  the  spectrum  except  the  blue  and  the  violet.  The  ordinary 
yellow  glass  is  utterly  unsatisfactory  and  unsuitable  to  the  purpose  we 
are  discussing  now,  for  the  reason  that  it  absorbs  a  great  deal  too  much 
useful  light. 

It  may  interest  you  to  know  that  the  application  of  yellow  light  to 
headlights  is  only  one  of  a  number  that  are  rapidly  coming  to  the  front. 
For  example,  yellow  glass,  practically  the  same  glass  we  have  here,  is  now 
used  by  crack  shots  in  making  their  best  scores,  because  they  find  they  are 
able  to  see  much  more  distinctly  with  the  yellow  glass  than  they  can 
without  it. 

You  all  know  that  the  problem  of  glare  is  not  simply  a  question  of 
glare  in  the  eyes  of  the  other  fellow  coming  toward  your  headlights  or  the 
glare  that  you  receive  from  his  headlights.  If  you  happen  to  run  into  a 
bank  of  dust  or  fog  or  smoke  you  get  a  very  annoying  "back-glare"  from 
your  own  headlights,  and  the  higher  the  intensity  of  the  headlight  the 
worse  that  effect  will  be.  It  has  been  abundantly  proven  in  a  great  variety 
of  ways  that  in  order  to  get  the  best  penetration  in  smoke,  dust  or  fog 
you  need  a  yellow  light.  That  was  first  demonstrated  by  the  French 
navy  some  years  ago  in  trials  of  gold-plated  mirrors.  Then  it  was 
found  that  the  gold-plated  mirror  was  not  necessary  at  all;  by  simply 
using  a  yellow  glass  you  can  get  even  better  results,  provided  the  glass 
possesses  the  proper  characteristics.  The  sun  when  rising  or  setting 
always  looks  reddish.  There  is  only  one  explanation  of  that  fact — as  the 
light  passes  through  the  dust  and  smoke  and  haze  of  the  atmosphere  the 
blue  rays  are  cut  off,  absorbed  or  diffused,  while  the  red  and  yellow 
rays  penetrate  more  easily.  That  illustrates  in  a  homely  way  that  it  is  the 
blue  end  of  the  spectrum  which  is  mainly  responsible  for  the  diffusion  and 
refraction  which  produces  the  annoying  "back-glare"  in  the  case  of  the 
automobile  headlight.  If  .when  driving  on  a  foggy  night  you  can  get  lo  or 
15  ft.  more  illumination  ahead  by  eliminating  a  certain  amount  of  "back- 
glare"  it  oftentimes  means  a  great  deal. 

These  arc,  in  brief,  the  main  facts  I  desired  to  illustrate,  and  I  would 
ask  you  to  bear  in  mind  that  the  point  which  I  have  emphasized  is  the 


Digitized  by 


Google 


332  S.  A.  E.  BULLETIN 

question  of  quality  of  light.  It  has  nothing  to  do  with  mechanical  con- 
trivances of  any  sort.  There  are  many  different  methods  and  means  by 
which  lights  can  be  dimmed,  either  by  using  an  auxiliary  bulb  or  by  using 
resistance  or  by  raising  or  lowering  the  bulb,  etc.  But  aside  from  all  that 
there  remains  the  question  of  the  proper  quality  of  light  to  use — the  proper 
color  for  headlight  service. 

Otto  Luyties — The  J.  M.  lens  throws  a  narrow  beam  far  ahead  on  the 
road,  a  sufficient  beam  to  see  quite  distinctly  by,  and  throws  diffused  light 
to  either  side.  There  is  a  wide  arc  of  illumination,  exceeding  i8o  degrees. 
The  front  of  the  car  is  plainly  visible,  especially  the  radiator  and  front 
tires. 

The  principal  reasons  the  lens  is  not  blinding  are  the  following: 

I.  The  central  transparent  portion  is  only  about  one-quarter  of  that 
of  an  ordinary  headlight.  It  should  be  noted  that  size  alone  has  a  good 
deal  to  do  with  blinding  effect.  A  small  headlight  will  generally  be  less 
blinding  than  a  l^rge  one,  even  if  the  candlepower  be  the  same  and  the 
curvature  of  the  reflector  such  that  the  amount  of  distant  light  projected 
is  the  same.  If  a  pedestrian  sees  a  bright  light  on  the  road  a  foot  in 
diameter  he  will  ordinarily  be  more  blinded  than  if  he  sees  one  of  only 
a  quarter  of  that  area.     Horses  are  affected  in  the  same  way. 

Another  reason  that  the  light  is  non-blinding  is  because  it  is  seen 
against  an  illuminated  background.  You  all  know  that  the  moon  is  less 
blinding  when  seen  against  a  bright  sky  in  the  day  time  than  when  seen 
against  a  dark  sky  at  night.  Using  this  device  the  illuminated  background 
provided  by  the  frosted  globe  tapers  off  in  brightness  from  the  center  to 
the  edge.  I  have  found  by  careful  experiment  that  one  of  the  things  that 
causes  lights  to  be  blinding  is  contrast  with  absolute  darkness.  The  human 
eye  has  for  many  generations  been  accustomed  to  see  things  by  ordinary 
daylight.  There  is  no  very  sharp  contrast  in  nature  except  the  sun 
itself,  against  which  our  eyelids  form  a  certain  protection. 

The  globe  throws  diffused  light  laterally,  thereby  illuminating  the 
radiator  and  front  wheels.  If  you  can  see  the  radiator  and  front  wheels 
of  an  approaching  car  you  do  not  have  to  stare  at  it  for  any  length  of 
time  in  order  to  make  out  in  just  what  direction  it  is  going. 

The  bright  filament  is  shielded  by  a  ground  glass  globe  at  almost  all 
angles  of  observation.  If  you  get  directly  in  front  of  it  there  is  a  point 
at  which  the  light  will  be  more  or  less  blinding.  A  headlight  to  be  really 
non-blinding  must  be  non-blinding  in  an  uptilted  position,  as  when  pass- 
ing over  a  bridge  or  two  cars  meet  at  the  top  of  a  hill. 

The  spherical  frosted  front  has  about  50  per  cent,  more  area  for  light 
diffusion  purposes  than  a  flat  front.  It  is  possible,  of  course,  to  use  a 
higher  candlepower  bulb  without  having  too  high  intrinsic  brilliancy  per 
square  inch. 

This  headlight  is  visible  from  the  side,  which  produces  a  useful  and 
attractive  effect,  and  it  remains  visible  for  some  time  when  passing  the 
automobile,  which  is  of  assistance.  You  know  that  sometimes  cars  are 
sideswiped  in  passing  on  the  road  from  crossing  too  soon. 
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A  light  of  this  kind  apparently  becomes  dimmed  automatically  when 
brought  into  a  lighted  city  street;  as  any  translucent  frosted  surface  illu- 
minated from  one  side  becomes  less  bright  in  appearance,  compared  with 
surrounding  objects,  if  a  bright  light  falls  upon  the  other  side.  Some  of 
the  old-fashioned  photometers  used  to  work  on  that  principle. 

It  should  be  observed  that  three-quarters  of  all  the  light  thrown  by  an 
automobile  hcadUght  is  projected  by  the  central  portion.  This  is  due  to 
the  fact  that  the  central  portion  of  a  parabola  is  nearest  to  the  light  and 
situated  at  the  most  favorable  angle.  I  do  not  mean  the  exact  center,  as 
the  direct  light  does  not  amount  to  much,  but  I  mean  the  central  portion 
of  the  lens  right  around  the  bulb.  That  is  the  best  part  of  any  correct 
parabola,  and,  of  course,  it  is  nearest  to  the  filament.  The  central  part  is 
the  part  which  we  conserve  for  distant  light.  Therefore,  if  an  automobile 
headlight  be  frosted  over  three-quarters  of  its  front  surface  the  central 
portion  of  the  parabola  being  left  exposed,  the  greater  part  of  the  reflected 
light  will  still  reach  a  distant  object,  the  rest  of  the  light  being  difTused  in 
the  foreground. 

Slightly  higher  candlepower  may  be  used  with  the  J.  M.  lens  if  the 
same  distant  light  is  desired.  It  should  be  noted,  however,  that  many  of 
the  present  headlights  give  more  distant  light  than  is  reasonably  required. 
I  think  you  will  all  agree  on  that.  Furthermore,  it  should  be  observed 
that  quality  of  light  is  as  important  as  quantity,  and  a  fairly  bright,  white 
illumination,  containing  a  good  percentage  of  diffused  light  is  better  to  see 
by  and  less  tiring  to  the  eyes  of  the  observer  than  a  somewhat  brighter 
direct  light.  We  all  know  that  diffused  light  is  the  best  light  to  see  by. 
Personally  I  think  that  white  light  is  the  best  to  see  by.  In  newspaper 
offices  they  cultivate  the  bhie  rays  of  the  spectrum.  They  have  lights  that 
have  very  much  blue  in  them,  mercury  lamps,  and  they  can  see  very  well 
and  pick  out  little  details.  If  you  have  lights  of  very  high  candlepower  you 
can  dim  them  with  some  mechanical  device  and  get  very  good  results. 
But  for  a  distant  object,  where  the  amount  of  light  is  limited,  I  think 
you  do  better  with  white  light,  because  it  makes  the  object  stand  out 
better,  particularly  against  the  dark,  oiled  roads  that  we  have  now. 

A.  L.  McMuRTRY — One  of  the  greatest  drawbacks  to  the  early  electric 
lamps  was  the  fact  that  the  engineers  attached  them  to  a  car  as  they  did 
the  lens  mirror  searchlights,  with  little  or  no  attention  regarding  the 
direction  of  the  light.  The  small  angle  of  hght  from  an  electric  lamp 
as  compared  to  the  gas  lamp,  makes  it  necessary  to  fit  the  electric  lamp 
more  exactly.  I  think  that  50  per  cent,  of  the  dazzling  effect  of  electric  head- 
lights is  due  to  the  poor  aiming  of  the  beam  of  light,  or  defective  focusing. 
The  Locomobile  company  have  a  dark  gallery  into  which  a  car  is  driven 
and  the  lamps  properly  directed  and  focused.  The  lamps  are  mounted  on 
brackets  heavy  enough  to  keep  them  in  the  proper  position. 

We  have  heard  about  dazzling  lamps,  but  not  what  causes  the  dazzling 
effect.  All  brilliant  lamps  with  a  dark  background  appear  to  the  eye 
larger  than  they  really  are.  The  phenomenon  is  known  as  irradiation. 
It  is  due  to  the  sympathetic  action  of  the  sensitive  nerves  of  the  retina 
of  the  eye  adjoining  those  which  actually  receive  the  image  of  the  lamp. 
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The  greater  the  contrast  between  the  brilliant  lamp  and  its  surroani«ir.gs, 
the  more  pronounced  the  irradiation. 

All  electric  headlights  use  parabolic  reflectors,  so  that  the  rays 
diverging  strictly  from  the  focus  and  falling  on  the  paraboloid,  emerge  in 
one  beam  of  parallel  rays.  However,  as  the  Hlament  of  a  tungsten  lamp 
is  not  a  mathematical  point  but  an  object  of  considerable  magnitude,  the 
rays  from  the  outside  being  ex  focal  will  after  reflecting  emerge  as  a  cone. 

Two  years  ago  I  made  some  tests  of  lamps  with  filaments  of  various 
forms.  I  found  that  the  smallest  form  of  filament  gave  the  best  light  as 
far  as  distance  was  concerned,  but  there  was  very  little  light  directly  in 
front  of  the  car.  The  average  filament  gives  a  greater  angle  of  light,  and 
when  focused  so  that  the  light  falls  upon  the  road  in  front  of  the  car,  the 
rays  are  at  an  angle  that  gives  the  greatest  dazzling  effect. 

I  have  arranged  the  lights  on  my  car  so  that  the  left  lamp  is  focused 
to  a  parallel  beam  and  the  right  lamp  spreads  the  light  directly  in  front 
of  the  car.  The  right  lamp  is  at  such  an  angle  that  the  light  does  not 
rise  above  the  radiator  of  an  approaching  car.  If  the  light  of  the  left 
lamp  dazzles  it  is  turned  out  by  a  separate  switch. 

In  regard  to  candlepower  of  tungsten  lamps,  there  is  a  great  difference 
between  candlepower  and  intrinsic  brilliancy.  The  former  is  total  candle- 
power,  while  intrinsic  brilliancy  is  really  candlepower  per  unit  of  area. 
If  you  take  a  lamp  which  is  burning  over  voltage — that  is,  a  5-volt  lamp 
burning  at  6  volts — ^you  will  get  a  high  intrinsic  candlepower,  the  intensity 
of  which  will  project  the  light  a  greater  distance.  If,  on  the  other  hand, 
you  use  a  24-candlepower  lamp  burning  on  rated  voltage,  you  get  more 
light  with  less  intrinsic  value.  Therefore  a  24-candlepower  lamp  will  not 
penetrate  distance,  but  the  larger  filament,  the  most  of  which  is  exfocal, 
will  give  a  wider  beam  of  light,  which  will  dazzle  the  driver  of  another 
car  much  longer  than  a  properly  focused  15-candlepower  lamp 

Another  thing  that  few  people  properly  consider  is  the  height  of  the 
lamps  from  the  ground.  The  higher  the  lamps  are  mounted  the  more  they 
are  directed  down  and  the  less  they  are  apt  to  dazzle. 

I  think  that  the  first  anti-dazzling  device  made  was  the  Wridgeway.  It 
was  arranged  to  be  fitted  to  lens  mirror  searchlights.  It  resembled  a 
honeycomb  radiator  placed  in  front  of  the  lamp  so  that  the  only  light  pro- 
jected was  almost  a  parallel  beam.  The  device  was  not  a  success,  for  the 
reason  that  it  restricted  the  light  of  the  lamp  to  which  it  v/as  fitted  with- 
out any  relief  to  the  owner  from  other  dazzling  lamps. 

I  believe  there  are  enough  different  devices  now  on  the  market  that 
legislation  can  require  anti-dazzling  lamps.  Until  it  is  passed  it  will  be 
a  hardship  to  a  driver  to  alter  his  lamps  in  order  not  to  dazzle  the  other 
man  whose  lamps  dazzle. 

It  is  interesting  to  see  the  different  systems  of  preventing  the  dazzling 
effect  of  lamps,  and  while  we  are  considering  the  adoption  of  any  system 
by  a  manufacturer  I  would  like  to  cite  a  little  instance:  Different  lamp- 
makers  submitted  their  proposals  for  lamp  equipment  on  a  certain  make 
of  car.  The  matter  was  up  to  the  purchasing  agent  to  decide.  One  pro- 
posal called  for  a  complete  set  of  five  electric  lamps,  with  parabolic  re- 
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flectors  and  an  adjustment  for  focusing.  Another  called  for  a  fixed  socket 
in  all  lamps,  with  parabolic  reflectors  in  the  headlights  only.  There  was  a 
difference  of  $i  in  the  price  of  the  two  sets,  yet  the  cheaper  and  less 
refined  set  was  contracted  for.  The  point  is  that  when  a  new  device  is 
submitted  to  manufacturers  the  question  with  most  of  them  is  cost  and 
not  efficiency. 

Leonard  Kebler—Iu  the  matter  of  adjusting  headlights,  I  think  it  is 
safe  to  say  that  for  the  average  equipment  the  best  results  are  obtained 
by  having  the  top  of  the  headlights  between  a  quarter  and  three-eighths 
of  an  inch  further  out  than  the  bottom;  in  other  words,  the  headlights 
tipped  down  to  that  extent.  Then  if  the  user  will  lay  a  straight-edge 
across  the  lamps  and  have  the  inside  edge  of  each  lamp  a  quarter  or 
three-eighths  of  an  inch  further  back  than  the  outside  he  will  get 
illumination  on  the  sides  of  the  road  much  better  than  if  the  lamps  are 
parallel.  As  a  rule  headlights  adjusted  that  way  will  give  about  as  satis- 
factory results  as  you  can  get. 

A.  L.  McMuRTRY — 1  would  like  to  make  a  suggestion  al)out  adjusting 
headlights  in  daylight :  Light  the  lamps  and  stand  in  front  of  them,  keep- 
ing your  eyes  just  outside  of  the  beam  of  reflected  light.  In  this  position 
you  will  see  a  small  area  of  the  reflector  illuminated.  By  moving  from 
side  to  side  the  illuminated  area  can  be  made  to  move  about  the  reflector. 
Find  a  position  where  the  reflection  is  vertical.  Your  eye  is  now  in  the 
vertical  plane  in  which  lies  the  beam  of  light. 

In  a  similar  way,  by  lowering  your  eyes,  while  keeping  at  one  side  of 
the  beam,  the  illuminated  spot  on  the  reflector  may  be  brought  into  a  hori- 
zontal position.  The  position  of  the  eye  at  that  instant  locates  the  hori- 
zonal  plane  in  which  lies  the  beam  from  the  lamp.  The  intersection  of 
these  two  planes  determines  the  direction  in  which  the  headlight  is  aimed. 
Herbert  Chase— It  appears  to  me  that  several  of  the  devices  exhibited 
here  this  evening  are  inefficient  from  one  standpoint,  in  that  they  utilize 
such  a  small  amount  of  the  light  that  is  actually  thrown  from  the  re- 
flector. If  it  is  true,  as  one  of  the  speakers  has  contended,  that  the  blue 
and  the  violet  rays  are  the  ones  that  actually  cause  the  glare  or  are  largely 
responsible  for  it,  it  would  seem  that  the  logical  way  to  reduce  or  elim- 
inate the  glare  is  to  cut  off  those  rays  by  some  sort  of  screen,  and  then,  if 
illumination  is  dimmed  by  that  procedure  to  an  appreciable  extent,  slightly 
increase  the  candlepower  of  the  bulb.  It  seems  to  me  that  the  logical 
solution  of  the  problem  is  first  to  control  the  direction  of  the  beam  .with- 
out cutting  off  any  large  proportion  thereof,  and  second  to  change  the 
quality  of  the  light  so  that  it  will  not  be  blinding  when  by  chance  it  strikes 
the  eye  of  a  pedestrian  or  driver  of  an  approaching  car. 

Otto  Luyties — A  glare  a  foot  in  diameter  is  always  a  foot  in  diameter, 
no  matter  what  color  it  may  be.  If  you  change  the  color  so  that  it  is  less 
blinding  you  will  also  see  by  it  to  a  less  extent.  If  you  feel  that  yellowish 
light  of  a  particular  type  is  less  blinding  you  must  also  realize  that  it  is 
less  irritating  to  the  eye;  therefore  it  is  less  stimulating  to  the  eye; 
an  object  having  a  yellow  light  thrown  upon  it  will  affect  your  eye  less, 
and  therefore  be  less  visible. 
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If  you  throw  yellow  light  on  a  person  standing  on  one  of  our  brown 
oiled  roads  I  think  you  will  not  see  him  as  distinctly  as  you  would  by 
white  light. 

Dr.  William  Churchill— It  is  well  established  by  any  number  of 
authorities  that  the  region  in  the  spectrum  where  light-energy  is  most 
effective  on  the  retina — where  per  unit  of  energy  the  luminosity  produced 
is  at  the  maximum—is  in  the  middle  of  the  spectrum,  in.  the  neighborhood 
of  the  yellow  and  the  green,  and  obviously  luminosity  falls  off  at  the  two 
extremes  of  the  spectrum.  In  other  words,  an  infinite  amount  of  infra- 
red or  ultra-violet  could  not  produce  vision. 

In  this  connection  an  instance  occurred  to  me  during  the  discussion  that 
may  be  worth  mentioning,  as  it  brings  out  the  relative  advantage  of  light 
of  different  qualities.  In  a  very  large  establishment  there  was  a  great 
deal  of  complaint  by  some  of  the  clerks  who  were  obliged  to  do  much 
reading  and  writing  at  night  under  bluish  light.  A  careful  investigation 
was  conducted  by  one  of  the  highest  authorities  in  this  country  to  deter- 
mine whether  there  was  any  ground  for  the  complaint.  It  was  definitely 
established  as  the  result  of  the  investigation  that  the  clerks  who  were 
using  chiefly  white  paper,  and  thus  getting  a  relatively  large  percentage  of 
the  blue  and  violet  rays,  were  the  only  ones  whose  eyesight  was  affected, 
while  the  clerks  who  used  chiefly  yellowish  paper,  which  reduced  the 
proportion  of  blue  and  violet  light  reflected  were  apparently  free  from  bad 
effects. 

Mr.  McMurtry  referred  to  the  difficulty  of  getting  the  individual  to 
put  on  a  device  which  will  reduce  glare  because  although  it  might  help  a 
man's  neighbor,  it  is  not  going  to  help  him  very  much.  He  should  be 
taught  that  if  he  equips  himself  with  a  yellow  light  of  effective  quality 
he  is  going  to  be  distinctly  better  off  in  fog  and  smoke  himself,  as  well 
as  furnishing  a  light  that  is  more  satisfactory  to  the  other  man;  and  if 
his  neighbors  and  friends  are  not  sufficiently  generous  to  equip  their  cars 
with  devices  that  reduce  the  glare,  he  can  take  refuge  in  the  use  of  a  small 
yellow  windshield,  which  will  eliminate  all  the  serious  glare  of  any  head- 
lights he  may  encounter.  I  mean  a  small  disc  fastened  to  the  windshield  or 
steering  post. 

One  other  point  that  I  think  ought  to  be  emphasized  is  that,  so  far  as 
possible,  in  the  effort  to  eliminate  dazzling  headlights  and  to  solve  the 
headlight  problem,  we  ought  to  try  to  avoid  complications  of  one  sort  or 
another  that  will  require  constant  attention  from  the  operator  of  the  car. 
If  the  device  needs  to  be  turned  on  and  off  at  frequent  intervals  it  is  not 
going  to  be  used.  If  a  man  has  to  keep  pressing  buttons  or  turning 
switches  on  some  such  device  all  the  time  it  is  going  to  require  a  great 
deal  of  his  attention.  Therefore,  it  would  seem  desirable  to  work  the 
problem  out  as  far  as  possible  along  lines  which  will  require  the  minimum 
of  attention  from  the  operator  of  the  car. 

Herbert  Chase — I  would  like  to  ask  Dr.  Churchill  what  his  opinion  is 
as  to  the  visibility  of  objects  with  a  yellow  light,  and  also  if  he  will 
say  a  word  about  the  recent  investigation  conducted  by,  I  believe,  the 
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Master  Mechanics'  Association  regarding  the  locomotive  headlight,  which 
has  some  bearing  on  this  subject? 

Dr.  William  Churchill— To  answer  briefly  the  question  regarding 
the  visibility  of  ob>octs,  the  special  yellow  glass  cuts  out,  by  photometric 
measurement,  approximately  15  per  cent,  of  the  total  amount  of  light. 
In  that  connection  bear  in  mind  that  the  range  of  a  headlight  varies  as 
the  fourth  root  of  the  intensity  of  the  beam,  so  that  a  diminution  of  15 
per  cent,  of  the  total  amount  of  light  would  not  reduce  the  range  very 
much  if  other  condititons  were  equal.  As  a  matter  of  fact  you  in- 
crease the  range  of  vision  because  you  cut  out  to  a  large  extent  the 
effects  of  haze,  fog,  smoke  or  dust;  you  gain  more  in  that  way  than  you 
lose  by  the  reduction  of  intensity.  As  I  mentioned  early  in  the  evening, 
it  has  been  demonstrated  by  those  who  are  better  able  to  prove  the  point 
than  I  am,  in  the  army  and  navy,  where  marksmanship  requires  the 
best  possible  acuity  of  vision,  that  yellow  glass  gives  increased  acuity 
and  that  the  amount  of  light  absorbed  is  far  more  than  offset  by  the 
advantage  gained  otherwise. 

In  reference  to  the  other  point,  that  is  really  too  long  a  matter  to 
discuss  this  evening,  but  just  to  show  how  much  has  been  done  on  the 
subject  here  is  a  volume  of  330  pages  covering  a  report  presented  at  the 
American  Railway  Master  Mechanics'  Association  several  weeks  ago  at 
Atlantic  City,  involving  an  investigation  that  lasted  three  or  four  years 
on  the  whole  subject  of  headlights  as  it  applies  to  locomotives  on  steam 
roads.  They  have  tested  out  all  sorts  of  headlights  and  give  groups  of 
photometric  curves  and  actual  service  tests,  tests  to  determine  whether  the 
observation  of  signals  was  interfered  with  by  the  use  of  headlights.  To 
sum  up  their  very  thorough  work  in  a  few  words,  they  reached  the  con- 
clusion that  in  steam  railroad  practice  the  maximum  headlight  illumina- 
tion that  should  be  permitted  from  the  point  of  view  of  good  service, 
the  maximum  which  they  felt  it  was  safe  to  allow  without  interfering 
with  the  observation  of  landmarks  and  signals  and  without  producing 
glare  in  the  eye  of  the  engineer  coming  in  the  opposite  direction,  was 
a  beam  of  3,000  equivalent  candlepower,  with  a  minimum  of  500  equivalent 
candlepower. 

Something  was  said  awhile  ago  about  the  size  of  the  reflector  being 
the  chief  factor  in  determining  glare.  That  statement  probably  requires 
qualification.  The  amount  of  glare  depends,  of  course,  partly  on  the  size 
of  the  reflector,  but  it  depends  primarily  on  the  intrinsic  brilliancy  of  the 
source  of  light.  To  mention  an  illustration  in  point,  an  oil  headlight 
burner  such  as  is  recommended  in  these  reports  has  an  intrinsic  brilliancy, 
as  I  mentioned  earlier  in  the  evening,  of  about  three  candlepower  per 
square  centimeter.  The  reflector  usually  measures  about  eighteen  inches 
in  diameter.  The  total  candlepower  of  the  beam  is  possibly  3,000.  Now 
if  you  were  to  set  in  that  reflector  the  concentrated  filament  of  an  in- 
candescent lamp  you  would  get  a  very  different  result.  Instead  of  using, 
as  they  do  in  a  locomotive  headlight,  a  thirty-  or  forty-candlepower 
lamp,  you  might  use  only  a  five-candlepower  concentrated  filament  lamp, 
but  you  would  get  a  much  more  glaring  light,  on  account  of  the  con- 
centration of  the  filament. 
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The  conditions  which  are  met  with  in  steam  railroad  service  are 
different  from  those  which  are  encountered  in  driving  an  automobile,  and 
the  chances  are  that  what  is  sufficient  illumination  on  the  steam  road 
would  hardly  be  enough  in  automobile  headlight  service.  But  any  of  you 
who  are  interested  in  this  question  of  headlights  would,  I  tliink,  And  it 
worth  while  to  look  over  the  data  in  this  report,  which  is  undoubtedly  the 
most  exhaustive  study  of  the  subject  of  headlights  that  has  ever  been 
made  in  this  country. 


CO-OPERATION  BETWEEN  ENGINE  BUILDERS 
AND  S.  A.  E. 

The  Automobile  Engine  Manufacturers*  Association  recently  passed 
resolutions  as  to  motor  standards,  as  follows: 

"First. — That  the  present  S.  A.  E.  motor  standards,  as  designated 
below,  shall  be  adopted  as  the  motor  standards  of  this  Association. 

"Second.— That  we  request  the  Standards  Committee  of  the  S.  A.  E. 
not  to  pass  upon  the  standardization  of  any  parts  concerned  in  motor 
building  without  concurrence  on  the  part  of  the  Standards  Committee  of 
this  Association. 

"Third.— That  this  Association  establish  no  motor  standards  without 
the  concurrence  of  the  Standards  Committee  of  the  S.  A.  E. 

"The  following  are  the  standards  of  the  S.  A.  E.  on  motor  parts 
to  date: 

Volume.  Sheets. 

Screw  standards i  4.  4A 

Spark  plug  steel i  3 

Iron  and  steel  specifications i  9,  to  gc 

Aluminum  and  copper  alloys i  13 

Seamless  steel  tubing i  16 

Lock  washers   i  5 

Oversizes  of  engine  pistons  and  cylinders. .     i  47 

Gear-shift  gates  i  46  —  46b 

Motor  test  sheet  forms in 

Carbureter  fittings i  35»  35a 

Lighting  and  starting  storage   battery  in- 
structions        I  48  —  48b 

Magneto  dimensions i  36 

Taper  fittings i  7a 

Six-spline   fittings i  7b,  7c 

Ten-spline  fittings r  7b,  7c 

Square  broached  fittings i  7 

Ball  bearings 1  29  to  29c 

Steel  bands  and  strips i  8a 

Brass  rods i  13a 

Brass  sheets  and  strips i  13b 

Dimensions    of    mechanically  -  driven    air 

pumps   I  26a 
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"The  following  also  are  under  consideration  by  the  S.  A.  E.  Committee 
at  the  present  time  and  will  be  taken  up  by  our  committee  immediately, 
so  as  to  be  ready  to  consider  the  recommendations  of  the  S.  A.  E. 
committee : 

Further  elements  of  ball  and  roller  bearings. 
Four-spline  fittings. 

Powerplant  equipment  for  motor  trucks. 
Physical  properties  of  heat  treated  S.  A.  E.  steels. 
Proper  drill  sizes  for  tapped  holes. 
Elements  of  electric  lighting  and  starting  systems. 
Formulation  of  scientific  motor  tests. 
Lubricating  oils  and  greases. 
Horsepower  formula. 

Extension  of  screw  standard  to  larger  dimensions." 
The  S.  A.  E.  Council  recently  created  the  Standards  Exchange  Division 
defining  its  scope  of  work  for  the  present  as  being  to  keep  in  touch  with 
all  Standards  Committee  actions  on  parts,  materials,  accessories  and 
practices  affecting  the  design  and  construction  of  internal  combustion 
motors,  and  to  co-operate  with  the  Automobile  Engine  Manufacturers' 
Association.  The  following  constitute  the  S.  A.  E.  Standards  Exchange 
Division : 

G.  G.  Behn,  Chief  Engineer,  Hudson  Motor  Car  Company. 

W.  H.  Conant,  Detroit  Manager,  Gould  Storage  Battery  Co. 

W.  A.  Fredericks,  Chief  Engineer,  Continental  Motor  Mfg.  Co. 

E.  R.  Fried,  Engineer,  Ferro  Machine  &  Foundry  Co. 

V.  W.  Kliesrath,  Chief  Engineer,  Bosch  Magneto  Co. 

A.  F.  Knobloch,  Manufacturing  Engineer,  Northway  Motor  Mfg.  Co. 

W.  T.  Norton,  Jr.,  Chief  Engineer,  Selden  Motor  Vehicle  Co. 

C.  B.  Rose,  Chief  Engineer,  Velie  Motor  Vehicle  Co. 

K.  W.  Zimmerschied,  Chief  Metallurgist.  General  Motors  Co. 

MEMBERS  ELECTED  JULY   15 

MEMBERS 

Pilkington,  Robert  G.,  712  Michigan  Blvd.  Bldg.,  Chicago,  111. 
Roesch,  Daniel,   Armour  Institute  of  Technology,  Chicago,   111. 
Willard,  Walter  C,  2259  Oakdale  Ave.,  Chicago,  111. 

A.SSOaATES 

Botts,  Alexander  J.,  2603   Edgar   St.,   Carrick,   Pa. 

Costello,  Chas.  M.  A.,  C.  Cowles  &  Co.,  New  Haven,  Conn. 

Rockwood,  Wm.  M.,  Box  636,  Indianapolis,  Ind. 

Romeyn,  Radcliflfe,  American  Malleables  Co.,  Owosso,  Mich. 

Wilson,  O.  P.,  Norma  Co.  of  America,  1790  Broadway,  New  York  City. 

JUNIOR 

Wiggers,  John.  605  Plymouth  St.,  Los  Angeles,  Cal. 
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TRANS-ATLANTIC  FLYING  BOAT  AMERICA 

At  the  summer  meeting  of  the  Society,  upon  motion  of  Mr.  Joseph 
A.  Steinmetz,  a  message  was  sent  to  the  Aero  Qub  of  America,  ex- 
tending greetings  to  Lord  NorthclifFe,  the  sponsor;  Rodman  Wanamaker, 
the  patron;  Glenn  Curtis,  the  builder  and  Lieut.  Porte  and  his  mate, 
the  navigators  of  the  First  Trans- Atlantic  Flying  Boat  America. 

The  message  was  acknowledged  by  the  following  letter: 

Society  Automobile  Engineers, 

Mr.  Coker  F.  Clarkson,  1790  Broadway,  City. 

Dear  Mr.  Clarkson  :  The  cordial  greetings  extended  by  our  friends 
of  the  Society  of  Automobile  Engineers,  sent  us  by  telegram  from  Cape 
May,  June  25th,  was  duly  received  and  we  assure  you  all  of  our  sincere 
appreciation  of  your  good  wishes  for  the  success  of  the  Trans-Atlantic 
Air  Boat  Flight. 

There  exists  such  a  close  kinship  between  engineers  of  the  high- 
power  motor  forces  on  land  and  sea  and  the  navigators  of  the  air  and 
builders  of  the  flying  craft,  that  we  again  wish  to  assure  you  of  our 
appreciation  of  the  cordial  relations  thus  established  between  the  So- 
ciety of  Automobile  Engineers  and  the  Aero  Club  of  America  with 
scores  of  affiliated  clubs   in  this  country  and  abroad. 

We  recognize  we  owe  much  to  the  tremendous  development  of  the 
automobile  industry  and  particularly  to  the  work  that  you  have  done,  and 
are  doing,  and  will  do,  in  the  development  of  the  gasoline  engine,  the 
investigation  and  perfecting  of  the  fuels  and  materials  of  construction; 
that  it  is  logical  that  we  should  look  to  your  splendid  body  of  trained 
engineers  for  new  developments  in  America  of  such  importance  that 
they  will  lead  us  to  further  conquests  of  the  air. 

Therefore  we  voice  for  our  Board  of  Governors  and  membership  of 
our  Club,  our  sincere  thanks  for  your  kind  well  wishes  for  the  successful 
Trans-Atlantic  voyage  of  the  flying  boat  America. 

We  are  also  pleased  to  thank  you  in  the  name  of  Lord  Northcliffe, 
the  sponsor;  Mr.  Rodman  Wanamaker,  the  donor;  and  Lieut.  J.  C. 
Porte  and  his  assistants,  the  navigators. 

We  will  be  pleased  if  you  will  convey  to  your  membership,  through 
your  regularly  issued  "Bulletin"  a  copy  of  this  letter,  so  that  they  may 
know  individually  and  collectively  that  we  will  always  be  glad  to  assist 
in  any  way  we  can,  the  work  you  are  doing  and  to  receive  from  you  and 
your  members  the  help  and  assistance  you  have  always  so  willingly 
rendered,  and  which  we  know  will  bring  to  America  the  honor  and 
distinction  of  further  advancements  in  the  aeronautical  art. 

Yours  very  truly, 

Aero  Club  of  America. 
(Signed) 

Howard  Huntington,  Secretary. 


ATHLETIC  EVENTS  AT  SUMMER  MEETING 

Xot  the  least  interesting  or  well-attended  feature  of  the  Summer 
Meeting  was  the  athletic  carnival  conducted  by  F.  E.  Moskovics,  Chairman 
of  Sports.  John  C.  Wetmore,  dean  of  automobile  editors,  was  master 
of  ceremonies,  and  Alfred  Reeves  clocked  the  events. 

The  fun  was  fast  and  furious  during  the  afternoon  of  the  last  day  of 
the  meeting. 
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All-Round  Championship 
J.  E.  Schipper  won  the  all-round  championship,  with  13  points,  S.  D. 
Murfey  being  second  with  11 5^  points. 

The  winners  in  the  various  contests  were : 

lOO-YARD    DASH 

First D.   R.   Swinton 

Second L.   P.  Jones 

Third S.  D.  Murfey 

BROAD    JUMP 

First J.  E.  Schipper 

Second V.  W.  Kliesrath 

_, .    ,  /  S.  D.  Murfey 

^^'^^ lL.P.  Jones 

BASE    RUNNING 

First S.    D.   Murfey 

Second J.   E.   Schipper 

Third L.    P.   Jones 

HAMMER    THROW 

First Frank  M.  Martin 

Second David    Beecrof t 

Third A.  B.  Cumner 

SWIMMING    RACE 

First S.    D.    Murfey 

Second J.    E.    Schipper 

Third L.    P.   Jones 

FAT     men's    race 

First Frank  M.  Martin 

Second Berne  Nadall 

Third John    G.    Utz 

BASEBALL  GAME  WON  BY  THE  INDIANS 

The  Indians  won  the  baseball  game  from  the  Metropolitans,  12  to  5. 

As  Mr.  Schipper  said  at  the  time  the  prizes  were  awarded  by  Com- 
modore Wetmore,  the  all-round  championship  happily  went  to  the  Metro- 
politan Section,  although  the  ball  game  was  "framed  up." 

TENNIS    TOURNAMENT 

Owing  to  the  many  entries,  it  was  impossible  to  finish  the  tennis 
tournament,  in  which  Herbert  Chase,  David  Beecroft,  J.  E.  Schipper  and 
W.  M.  Noyes  still  survive  to  play  off  matches  as  soon  as  the  same  can  be 
arranged;  Frank  S.  Slocum,  D.  J.  Burns,  F.  W.  Galbraith,  C.  F.  Clark- 
son,  H.  E.  Coffin,  R.  H.  Combs,  B.  B.  Bachman,  John  Wilkinson,  Henry 
Souther,  John  R.  Cautley,  N.  A.  Wolcott  having  fallen  by  the  wayside 
as  a  result  of  encountering  too  superior  skill. 

D.  W.  Sowers,  Walter  C.  Allen,  Joseph  Bijur  were  obliged  to  default 
their  matches. 
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Watching  the  Athletic  Events. 


Herbert    Chase   as   Miss   Cyclecine   Bloomerstripe,   Witness   in   the   Mock  Trial   of   the 

Metropolitan  Section. 

34^ 
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Tribe  of  Indiana   ( ?)   Indians. 


Detroit  Section  Ideal  Car. 
343 
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REGISTRATION  LIST  OF  SUMMER  MEETING 

Adams,  Charles  E.,  Cleveland  Hardware  Co.,  Cleveland,  Ohio. 

Allen,  C.  Louis,  Pyrene  Mfg.  Co.,  New  York  City. 

Allen,  Harry,  Field  Omnibus  Co.,  New  York  City. 

Allen,  R.  S. 

Allen,  Walter  C,  Bijur  Motor  Lighting  Co.,  Hoboken,  N.  J. 

Amos,  Chas.  L.,  D>Tieto  Electric  Co.,  Syracuse,  N.  Y. 

Anglada,  Joseph  A.,  Xew  York  City. 

Apple,  V.  G.,  Apple  Electric  Co.,  Dayton,  Ohio. 

Applegate,  C.  W. 

Armstrong,  J.  R.  C,  General  Vehicle  Co.,  Long  Island  City,  N.  V. 

Arndts,  E.  C,  Cleveland-Canton  Spring  Co.,  Canton,  Ohio. 

Atwell,  Joseph,  Michelin  Tire  Co.,  Nfilltown,  N.  J. 

Babson,  R.  D.,  Bausch  Machine  Tool  Co.,  Springfield,  Mass. 

Bachman,  B.  B.,  The  Autocar  Co.,  Ardmore,  Pa. 

Baker,  Walter  C.,  Cleveland,  Ohio. 

Barker,  P.  H. 

Barter,  P.  L.,  McCord  Mfg.  Co..  Detroit,  Mich. 

Bate,  John  W.,  Mitchell-Lewis  Motor  Co.,  Racine,  Wis. 

Baumgartner,  Walter  J.,  Sheldon  Axle  Co.,  W'i  Ikes -Bar  re.  Pa. 

Beecroft,  David,  Class  Journal  Co.,  Xew  York  City. 

Beemer.  Frank,  Philadelphia,  Pa. 

Bell,  John,  Marburg  Bros.  Inc.,  New  York  City. 

Bell,  Norman,  The  Lunkenheimer  Co.,  Cincinnati,  Ohio. 

Benton,  J.  C. 

Bergmann,  A.  C,  Mercer  Automobile  Co.,  Trenton,  N.  J. 

Bigelow,  Fred  A.,  Carpenter  Steel  Co.,  Reading,  Pa. 

Bijur,  Joseph,  Bijur  Motor  Lighting  Co.,  Hoboken,  N.  J. 

Black,  T.  J.,  Cleveland  Hardware  Co.,  Cleveland,  Ohio. 

Blanchard,  F.  C. 

Bouggy,  C.  M.,  J.  S.  Bretz  Co.,  New  York  City. 

Bowers,  Lee  S.,  Schwarz  Wheel  Co.,  Philadelphia,  Pa. 

Bristol,  A.  E. 

Broege,  R.  J.,  Buda  Co.,  Harvey,  111. 

Brown,  A.  M. 

Browne,  Arthur  B.,  Branford,  Conn. 

Brush,  A.  P.,  A.  P.  Brush  Engineering  -A-ssociation,  Detroit,  Mich. 

Bryant,  Richard  S.,  Standard  Welding  Co.,  Qeveland,  Ohio. 

Buckwalter,  T.  V.,  Pennsylvania  Railroad.  Altoona,  Pa. 

Bugie,  Henry  A.,  Heller  Bros.  Co.,  Newark,  N.  J. 

Burgess,  Frank,  Boston  Gear  Works,  Norfolk  Downs,  Mass. 

Burns,  D.  J.,  Ward  Leonard  Electric  Co.,  Bronxville,  N.  Y. 

Burton,  J.  C,  Motor  Age,  Chicago,  HI. 

Buzby,  Arthur  D.,  New  York  Citv. 

Buzby,  H.  S. 

Carlton,  C.  C,  Firestone  Tire  &  Rubber  Co.,  Akron,  Ohio. 

Cautley,  John  R.,  Peter  A.  Frasse  &  Co.,  Inc.,  New  York  City. 

Chase,  Herbert,  Automobile  Club  of  America,  New  York  City. 

Chevraux,  Ch?irles  A.,  Qeveland,  Canton  Spring  Co.,  Canton,  Ohio. 

Church,  W.  M. 

Clarke,  John  S.,  The  Autocar  Co.,  Ardmore,  Pa. 

Clarke,  Louis  S.,  The  Autocar  Co.,  Ardmore,  Pa. 

Qarkson,  Coker  F.,  New  York  City. 

Clemens,  Chester  E.,  Perfection  Spring  Co.,  Qeveland,  Ohio. 

Qingan,  R.  E.,  Hess-Bright  Mfg.  Co.,  Philadelphia,  Pa. 

Coffin,  Howard  E.,  Hudson  Motor  Car  Co.,  Detroit,  Mich. 


Digitized  by 


Google 


SUMMER  MEETING  ATTENDANCE  345 

Combs,  R.  H.,  The  Prest-o-lite  Co.,  Indianapolis,  Ind. 

Conant,  W.  H.,  Gould  Storage  Battery  Co.,  Detroit,  Mich. 

Connell,  Herbert  L.,  Detroit,  Michigan. 

Conrad,  Frank,  Westinghouse  Elec.  &  Mfg.  Co.,  Pittsburgh,  Pa. 

Coolican,  Oscar,  Dayton  Engr.  Lab.  Co.,  Dayton,  O. 

Cramp,  C.  D.,  Wm.  Cramp  &  Sons  S.  &  E.  B.  Co.,  Philadelphia,  Pa. 

Crawford,  Charles  S.,  Cole  Motor  Car  Co.,  Indianapolis,  Ind. 

Culver,  W.  P.,  Culver-Taylor  Chain  Works.  Detroit,  Mich. 

Cumner,  Arthur  B.,  New  York  City. 

Cunningham,  Dr.  R.  H.,  Splitdorf  Electrical  Co^  Newark,  N.  J. 

Davis,  Charles  Ethan,  New  York  City. 

DeCampi,  K  A.,  National  Lead  Co.,  Chicago,  111. 

Dexter,  R.  E.,  Midvale  Steel  Co.,  Philadelphia,  Pa. 

Donahue,  James  E,  Russell,  Burdsall  &  Ward  Nut  &  Bolt  Co..  Chicago, 

111. 
Dusinberre,  S.  B.,  New  Departure  Mfg.  Co.,  Detroit,  Mich. 

Ehle,  A.  H.,  Baldwin  Locomotive  Works,  Philadelphia,  Pa. 
Ehrman,  E.  H.,  Chicago  Screw  Co.,  Chicago,  111. 
Eilert,  W.  K.,  Willard  Storage  Battery  Co.,  Cleveland,  Ohio. 
Entz,  Justus  B.,  The  White  Co.,  Cleveland,  Ohio. 

Fend,  R.  S.,  Woods  Motor  Vehicle  Co.,  Chicago,  111. 
Fergusson,  David,  Pierce  Arrow  Motor  Car  Co.,  Buffalo,  N.  Y. 
Fijur,  Louis  B.,  Willard  Storage  Battery  Co.,  Cleveland,  O. 
Firestone,  R.  J.,  Firestone  Tire  &  Rubber  Co.,  Akron,  O. 
Fitzpatrick,  Clarence  J.,  Cleveland  Worm  &  Gear  Co.,  Cleveland,  Ohio. 
Fitzpatrick,  David,  Cleveland  Worm  &  Gear  Co.,  Cleveland,  O. 
Flannery,  H.  J.,  American  Vanadium  Co.,  Pittsburgh,  Pa. 
Foljambe,  E.   S.,   The  Chilton  Co.,  Philadelphia,   Pa. 
Ford,  Bruce,  Electric  Storage  Battery  Co.,  Philadelphia,  Pa. 
Formigle,  Otto  L.,  Sheldon  Axle  Co.,  Wilkes- Bar  re.  Pa. 
Fretz,  E.  S.,  Light  Mfg.  Foundry  Co.,  Pottstown,  Pa. 
Friend,  O.  C.,  Mitchell-Lewis  Motor  Co.,  Racine,  Wis. 

Galbraith,  Frederic  W.,  Jr.,  George  Automatic  Roller  Bearing  Co.,  Cin- 
cinnati, Ohio. 
Gardner,  Howard  S.,  Willard  Storage  Battery  Co.,  Chicago,  111. 
Germane,  Frank  M.,  Standard  Roller  Bearing  Co.,  Philadelphia,  Pa. 
George,  I.  A.,  George  Roller  Bearing  Co..  Hamilton,  Ohio. 
Gibbon,  P.  H. 
Gill,  H.  M. 

Girl,  Christian,  Perfection  Spring  Co.,  Cleveland,  Ohio. 
Griswold,  Roger  W.,  The  Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis. 
Gurnett,  C.  H.,  Class  Journal  Co.,  Chicago,  111. 

Halbleib,  Joseph  C,  North  East  Electric  Co.,  Rochester,  N.  Y. 

Hale,  James  E.,  Goodyear  Tire  &  Rubber  Co.,  Akron,  Ohio. 

Hall,  Edwin  R.,  Goodyear  Tire  &  Rubber  Co.,  Akron,  Ohio. 

Hankey,  W.  G. 

Hanna,  G.  M. 

Harfst,  R.  G.,  Cadillac  Motor  Car  Co.,  Detroit,  Mich. 

Harris,  R.  G. 

Harris,  H.  E.,  Greenfield  Tap  &  Die  Co..  Greenfield,  Mass. 

Hatch,  C.  W.,  Perfection  Spring  Co.,  Cleveland,  Ohio. 

Hawley,  W.  G.,  American  LaFrance  Fire  Engine  Co.,  Elmira,  N.  Y. 

Heinze,  John  O.,  Heinze  Electric  Co.,  Detroit,  Mich. 

Heldt,  P,  M„  The  Horseless  Age,  New  York  City. 
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Heller,  Thomas  J.,  Atlas  Ball  Co.,  Philadelphia,  Pa. 

Herst,  Ward  F.,  Brown-Lipe  Gear  Co.,  Syracuse,  N.  Y. 

Hess,  H.  Lawrence,  Hess  Steel  Castings  Co.,  Bridgeton,  N.  J. 

Hess,  Henry,  Hess  Steel  Castings  Co.,  Philadelphia,  Pa 

Hinkley,  C.  C,  Chalmers  Motor  Co.,  Detroit,  Mich. 

Holcomb,  J.  R.,  Midvale  Steel  Co.,  Philadelphia,  Pa. 

Hoopes,  Russell,  Hoopes  Bros.  &  Darlington,  Inc.,  West  Chester,  Pa. 

Houk,  George  W.,  Buffalo,  N.  Y. 

Hoyt,  H.  J.,  Morgan  &  Wright,  Detroit,  Mich. 

Huff,  Russell,  Packard  Motor  Car  Co.,  Detroit,  Mich. 

Hughes,  F.  G.,  Xew  Departure  Mfg.  Co.,  Bristol,  Conn. 

Janney,  J.  A.,  Janney  Steinmetz  &  Co.,  Philadelphia,  Pa. 
Jarosch,  Franz  J.,  J.  S.  Bretz  Co.,  Xew  York  City. 
Jenkins,  S.  S.,  Willard  Storage  Battery  Co.,  Cleveland,  O. 
Jennings,  John  J.,  New  Departure  Mfg.  Co.,  Bristol,  Conn. 
Jones,  Lloyd  P.,  American  Bronze  Co.,  Detroit,  Mich. 

Kelly.  Arthur,  Red  Bank,  N.  J. 

Kempter,  Philip,  Paeschke  &  Fret  Co.,  Milwaukee,  Wis. 

Kendrick,  W.  S.,  General  Electric  Co.,  Schenectady,  N.  Y. 

Kent,  A.  A.,  Atwater  Kent  Mfg.  Works,  Philadelphia,  Pa. 

Klander,  P.  H. 

Kliesrath,  V.  W.,  Bosch  Magneto  Co.,  New  York  City. 

Kuhn,  I.  A.,  Willard  Storage  Battery  Co.,  Cleveland,  Ohio. 

Lacy,  Volney  E.,  James  Cunningham  Son  &  Co.,  Rochester,  N.  Y. 

Lane,  Ralph  S.,  Hyatt  Roller  Bearing  Co.,  Newark,  N.  J. 

Laycock,  Arthur  M.,  Sheldon  Axle  Co.,  Wilkes- Barre,  Pa. 

Leland,  Henry  M.,  Cadillac  Motor  Car  Co.,  Detroit,  Mich. 

Libby,  Albion  D.,  Splitdorf  Electrical  Co.,  Newark,  N.  J. 

Lipman,  Carl  E.  L.,  Lipman  Mfg.  Co.,  Beloit,  Wis. 

Lloyd,  Robt.  McA.,  New  York  City. 

Longwell,  Henry  E.,  Westinghouse  Air  Spring  Co.,  E.  Pittsburgh,  Pa. 

Lynch,  E.  G. 

Lyon,  G.  Albert,  Lyon  Non-Skid  Co.,  Philadelphia,  Pa. 

Lyons,  James  W.,  Lyons  Atlas  Co.,  Indianapolis,  Ind. 

McKinley,  C.  W.,  Willys  Overland  Co..  Toledo,  O. 

McMinn,  Stanley  P.,  Motor  World  Publishing  Co.,  New  York  City. 

McMurtry,  Alden  L.,  Sound  Beach.  Conn. 

Manson,  Ray  H.,  The  Garford  Mfg.  Co.,  Elyria,  Ohio. 

Marburg,  Theo.  H.,  Marburg  Bros.,  Inc.,  New  York  City. 

Markland,  Geo.  L.,  Jr.,  Philadelphia  Gear  Works,  Philadelphia,  Pa. 

Martin,  Fred  L.,  Sheldon  Axle  Co.,  Wilkes-Barre,  Pa. 

Martin,  F.  H.,  Stewart  Warner  Speedometer  Corp.   New  York  City. 

Mathews,  John  A.,  Halcomb  Steel  Co.,  Syracuse,  N.  Y. 

Mattson,  S.  Hewes,  Janney,  Steinmetz  &  Co.,  Philadelphia,  Pa. 

Maynard,  F. 

Merkel,  J.  F,  Middletown,  Ohio. 

Meyers,  C.  L. 

Milton,  Taliaferro,  Electric  Storage  Battery  Co.,  Philadelphia,  Pa. 

Moore,  T.  J.,  Halcomb  Steel  Co.,  Philadelphia,  Pa. 

Moskovics,  F.  E,,  Nordyke  &  Marmon  Co.,  Indianapolis,  Ind. 

Motsinger,  H.  N.,  Motsinger  Device  Mfg.  Co.,  Lafayette,  Ind. 

Murfey,  S.  D.,  Grant  Lees  Gear  Co.,  Cleveland.  O. 

Murray,  C.  E.,  Willard  Storage  Battery  Co.,  Cleveland,  Ohio. 

Myers,  Cornelius  T.,  Detroit,  Mich. 

Nadall,  Berne,  Stewart  &  Warner  Speedometer  Corp.,  Chicago,  111. 
Newkirk,  Walter  M..  Wm.  &  Harvey  Rowland.  Inc.  Philadelphia.  Pa. 


Digitized  by 


Google 


SUMMER  MEETING  ATTENDANCE  347 

Nichols,  L.  C,  Allis  Chalmers  Mfg.  Co.,  Norwood,  Ohio. 
Nightingale,  R.  J.,  Willard  Storage  Battery  Co.,  Cleveland,  Ohio. 
Nones,  Walter  M.,  Norma  Co.,  of  America,  New  York  City. 
Norton,  Walter  W.,  Autocar  Co.,  Ardmore,  Pa. 
Norton,  Wm.  T.,  Jr.,  Selden  Motor  Vehicle  Co.,  Rochester,  N.  Y. 

Oberly,  H.  E.,  Jos.  T.  Ryerson  &  Son,  Chicago,  111. 

Oglebay,  Crispin,  Ferro  Machine  &  Foundry  Co.,  Cleveland,  O. 

Oleitz,  H.  E. 

Olsen,  Thorsten  Y.,  Tinius  Olsen  Testing  Machine  Co.,  Philadelphia,  Pa. 

Osburn,  Harry  G.,  National  Metal  Molding  Co.,  Economy,  Pa. 

Owen,  Ralph  R.,  C.  A.  Mezger,  Inc.,  New  York  City. 

Owen,  R.  M.,  R.  M.  Owen  Co.,  New  York  City. 

Page,  DeWitt,  New  Departure  Mfg.  Co.,  Bristol,  Conn. 

Palmer,  Wm.  H.,  Jr.,  Electric  Storage  Battery  Co.,  Philadelphia,  Pa. 

Parker,  J.  H.,  Carpenter  Steel  Co.,  Reading,  Pa. 

Parker,  Orrel  A.,  Newmastic  Co.,  New  York  City. 

Payne,  Willard  Marsh,  Ferguson  Publishing  Co.,  New  York  City. 

Peck,  E.  C,  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio. 

Perrin,  J.  G.,  Lozier  Motor  Co.,  Detroit,  Mich. 

Peterson,  Gustaf,  Carnegie  Steel  Co.,  Pittsburgh,  Pa. 

Phillips,  F.  F.,  New  York  City. 

Pickup,  W.  B.,  Positive  Lock  Washer  Co.,  Newark,  N.  J. 

Pierson,  F.  B.,  National  Lead  Co.,  Detroit,  Mich. 

Pike,  F.  M.,  National  Carbon  Co.,  Cleveland,  O. 

Poison,  W.  F.,  Poison  Mfg.  Co.,  Buffalo,  N.  Y. 

Poole,  Alfred  T.,  Bosch  Magneto  Co.,  New  York  City. 

Pope,  N.  B.,  Motor  Trades  Publishing  Co.,  New  York  City. 

Potter,  Austin  E.,  Brooklyn,  N.  Y. 

Pringle,  Nelson  S.,  The  Autocar  Co.,  Ardmore,  Pa. 

Pruhl,  Paul. 

Ralph,  W.  J.,  Class  Journal  Co,,  New  York  City. 

Reeves,  Alfred,  National  Automobile  Chamber  of  Commerce,  New  York 

City. 
Roberts,  W.  H.,  Department  of  Finance,  New  York  City. 
Ross,  Edward  J.,  Jr.,  Edison  Storage  Battery  Co.,  Orange,  N.  J. 
Ross,  William  James,  Ross  Motor  Car  Co.,  Ltd.,  Toronto^  Canada. 
Rowland,  Edward  K.,  William  &  Harvey  Rowland,  Inc.,  Philadelphia,  Pa. 
Rumney,  Mason  P.,  Detroit  Steel  Products  Co.,  Detroit,  Mich. 
Russell,  R.  F.,  Bessemer  Motor  Truck  Co.,  Grove  City.  Pa. 
Rys,  C.  F.  W.,  Carnegie  Steel  Co.,  Pittsburgh,  Pa. 

Say  re,  Fred  S.,  Positive  Lock  Washer  Co.,  Newark.  N.  J. 

Schipper,  J.  Edward,  The  Class  Journal  Co.,  New  York  City. 

Schneider,  John  S.,  The  Bossert  Co.,  Utica,  N.  Y. 

Schneider,  Louis  J.,  Hyatt  Roller  Bearing  Co.,  Detroit,  Mich, 

Schwarz,  Charles  L.,  Schwarz  Spring  Co.,  Philadelphia,  Pa. 

Schwarzkopf,  E.  E.,  Gray  &  Davis,  Inc.,  New  York  City. 

Sevin,  Harry  L.,  Whitney  Mfg.  Co.,  Hartford,  Conn. 

Shailer,  Robert  A.,  Fahrig  Metal  Co.,  New  York  City. 

Shepard,  Stuart  Roy,  Rhineland  Machine  Works,  New  York  City. 

Slocum,  Frank  S.,  Jones  &  Laughlin  Steel  Co.,  Pittsburgh,  Pa. 

Snyder,  C.  O.,  Arbenz  Car  Co.,  Chillicothe,  Ohio. 

Snyder,  W.  A. 

Soules,  D.  W. 

Souther,  Henry,  Ferro  Machine  &  Foundry  Co.,  Cleveland.  Ohio. 

Sowers,  D.  W.,  Sowers  Mfg.  Co.,  Buffalo,  N.  Y. 

Spencer,  Leslie  V.,  Class  Journal  Co,,  Detroit,  Mich. 

Spicer,  C.  W.,  Spicer  Mfg.  Co.,  Plainfield,  N.  J. 
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Splitdorf,  Qiarles  F.,  New  York  City. 

Spooner,  F.  E.,  Spooner  &  Wells,  Detroit,  Mich. 

Stafford,  Samuel  G.,  Vulcan  Crucible  Steel  Co.,  Aliquippa,  Pa. 

Stark,  J.  W.,  DuPont  Fabrikoid  Co.,  Wilmington,  Del. 

Stehn,  O.  P. 

Steinmetz,  Joseph  A.,  Janney  Steinmetz  &  Co.,  Philadelphia,  Pa. 

Stevens,  Albert  I.,  X.  Z.  Graves  Co.,  Inc.,  Philadelphia,  Pa. 

Strong,  Arthur  J.,  The  Bock  Bearing  Co.,  Toledo,  Ohio. 

Stuart,  Harve  R.,  Robbins  &  Myers  Co.,  Springfield,  Ohio., 

Suplee,  H.  H.,  New  York  City. 

Swartley,  W.  C,  Tioga  Steel  &  Iron  Co.,  Philadelphia,  Pa. 

Sweet,  Ernest  E.,  Cadillac  Motor  Car  Co.,  Detroit,  Mich. 

Swetland,  H.  M.,  Class  Journal  Co.,  New  York  City. 

Swinton,  D.  R.,  Tuthill  Spring  Co.,  Chicago,  111. 

Thoms,  Max  H.,  Nordyke  &  Marmon  Co.,  Indianapolis,  Ind. 

Thomson,  Arthur  G.,  Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  I. 

Tibbetts,  Milton,  Packard  Motor  Car  Co.,  Detroit,  Mich. 

Tice,  P.  S.,  Holley  Bros.  Co.,  Detroit,  Mich. 

Totman.  W.  W.,  The  Whitney  Co.,  Hartford,  Conn. 

Towle,  Herbert  L.,  Philadelphia,  Pa. 

Trabold.  Frank  W.,  J.  H.  Williams  &  Co.,  Brooklyn,  N.  V. 

Tucker,  F.  E. 

Underbill,  R.  K. 

Utz,  J.  G.,  Perfection  Spring  Co.,  Cleveland,  Ohio. 

Vail,  E.  L.,  Waltham  Watch  Co..  Waltham,  Mass. 

VanSickle,  C.  S. 

Villiers,  S.  H. 

Vilmar,  Fred  W.,  Parish  &  Bingham  Co.,  Cleveland,  Ohio. 

Wagner,  W.  J. 

Wall,  William  Guy,  National  Motor  Vehicle  Co.,  Indianapolis,  Ind. 

Walton,  W.  R. 

Waterman,  Arthur,  Hartford  Suspension  Co.,  Jersey  City,  N.  J. 

Watson,  John  W.,  American  Bronze  Co.,  Berwyn,  Pa. 

Welch,  Clarence  J.,  United  States  Tire  Co.,  New  York  City. 

Welfare,  Harry  G.,  National  Carbon  Co.,  Qeveland,  Ohio. 

Wells,  Frank  O.,  Wells  Bros.  Co.,  Greenfield,  Mass. 

Wetmore,  J.  C,  The  Evening  Mail,  New  York  City. 

Wilkinson,  John,  H.  H.  Franklin  Mfg.  Co.,  Syracuse,  N.  V. 

Williams,  Clarence  B.,  The  Mott  Wheel  Co.,  Utica,  N.  Y. 

Williams,  Louis  W.,  Union  Drawn  Steel  Co.,  New  York  City. 

Wilson,  Henry  C,  New  York  City. 

Wilson.  M.  W.  H.,  Cadillac  Motor  Car  Co.,  Detroit,  Mich. 

Wolcott,  N.  A.,  Packard  Electric  Co..  Warren,  Ohio. 

Young,  C.  H.,  Armstrong  Cork  &  Insulating  Co.,  Pittsburgh.  Pa. 

Young,  J.  A. 

Yuster,   M.   L..   Yuster   Axle  Co.,   Cleveland.   Ohio. 

Zimmerschied,   K.   W.,   General   Motors   Co.,   Detroit,   Mich. 

-     LADIES. 

Adams,  Mrs.  Charles  E.,  Cleveland,  Ohio. 
Amos,  Mrs.  C.  L.,  Syracuse,  N.  Y. 
Applegate,  Mrs.  C.  W. 
Arndts,  Mrs.  C.  E.,  Canton,  Ohio. 

Babson,  Mrs.  R    D.,  Springfield,  Mass. 
Beecroft,  Mrs.   David,   New  York  City. 
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Bowers,  Mrs.  L.  S.,  Philadelphia,  Pa. 

Bristol.  Mrs.  A.  E. 

Browne,   Mrs.   Arthur    B.,   Branford,   Conn. 

Brush,  Mrs.  A.  P.,  Detroit,  Mich. 

Burgess,   Mrs,   Frank,   Norfolk  Downs,   Mass. 

Clarkson.  Mrs.  Coker  P.,  Tarry  town,  N.  Y. 
Qemens,  Mrs.  C.  E.,  Cleveland,  Ohio. 
Qingan,  Mrs.  R.  E.,  Cleveland,  Ohio. 
Coffin,   Mrs.  Howard   E.,  Detroit,  Mich. 
Combs,  Mrs.  R.  H.,  Indianapolis,  Ind. 
Conant,  Mrs.  W.  H..  Detroit,  Mich. 

Ehle,  Mrs.  A.  H.,  Philadelphia,  Pa. 

Fergusson,  Mrs.  David,  Buffalo,  N.  Y. 

Germane,  Mrs.  F.  M.,  Philadelphia,  Pa. 
Girl,  Mrs.  Christian,  Cleveland,  Ohio. 

Herst,  Mrs.  W.  F.,  Syracuse,  X.  Y. 

Kempter,   Mrs.    P.,   Milwaukee,   Wis. 
Kliesrath,  Mrs.  V.  W.,  New  York  City. 

Laycock,  Mrs.  A.  M..  Wilkes- Bar  re,  Pa. 
Libby,  Mrs.  A.  D.,  Newark,  N.  J. 

Manson,  Mrs.  R.  H.,  Elyria,  Ohio. 
Martin,  Mrs.  F.  L.,  Wilkes-Barre,  Pa. 
Martin,  Mrs.  F.  W. 
Moore,  Mrs.  T.  J.,  Philadelphia,  Pa. 

Xones,  Mrs.  W.  M.,  New  York  City. 

Olsen,  Mrs.  T.  J..  Philadelphia,   Pa, 

Page,  Mrs.  DeWitt,  Bristol,  Conn. 
Parker,  Mrs.  Orrel  A.,  New  York  City. 
Peck,  Mrs.  E.  C,  Cleveland,  Ohio. 
Poole,  Mrs.  A.  J.,  New  York  City. 
Pope,  Mrs.  N.  B..  New  York  City. 

Reeves,  Mrs.  A.,  New  York  City. 

Schipper,  Mrs.  J.  E.,  New  York  City. 
Schneider,  Mrs.  J.  S.,  Utica,  N.  Y. 
Schwartzkopf,  Mrs.  E.  E.,  New  York  City. 
Slocum,  Mrs.  F.  S.,  Pittsburgh,  Pa. 
Souther,  Mrs.  Henry,  Cleveland,  Ohio. 
Spicer,  Mrs.  C.  W.,  Plainfield,  N.  J. 
Spooner,  Mrs.  F.  E.,  Detroit,  Mich. 
Stafford,  Mrs.  S.  G.,  Aliquippa,  Pa. 
Sweet,  Mrs.  E.  E.,  Detroit,  Mich. 

Thompson,  Mrs.  A.,  Jersey  City,  N.  J. 
Tice,  Mrs.  P.  S.,  Detroit,  Mich. 

Wilkinson,  Mrs.  John,  Syracuse,  N.  Y. 
Williams,  Mrs.  C.  B.,  Utica,  N.  Y. 
Wilson,  Mrs.  Henry,  New  York  City. 
Wilson,  Mrs.  M.  W.,  Detroit,  Mich. 

Young,  Mrs.  J.  A. 
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CHANGES  OF  ADDRESS  OF  S.   A.  E    MEMBERS 

Gaidzik,  G.  W.,  now  connected  with  Morris  Russel .  &  Co.,  Ltd., 
London,  E.  C,  England. 

Garland,  Ralph  C,  formerly  with  Martin  Tractor  Co.,  Springfield, 
Mass.;  now  in  engineering  laboratories,  Briscoe  Motor  Co.,  Jack- 
son, Mich. 

Kimball,  A.  L.,  formerly  research  engineer,  Chalmers  Motor  Co.,  De- 
troit, Mich.;  now  experimental  engineer,  Hudson  Motor  Car  Co.. 
Detroit,  Mich. 

Mert2,  Frederick  P.,  formerly  chief  draftsman,  Henderson  Motor  Car 
Co.,  Indianapolis,  Ind.:  now  general  manager,  Comet  Cyclecar 
Co.,  Indianapolis,  Ind. 

Reed,  W.  S.,  formerly  chief  engineer,  Norwalk  Motor  Car  Co.,  Mar- 
tinsburg,  W.  V.;  now  chief  engineer,  Cowles-MacDowel  Engi- 
neering Co.,  Chicago,  111. 

Richter,  Edwin  E.,  formerly  traveling  sales  manager,  Dorris  Motor 
Car  Co.,  St.  Louis,  Mo.:  now  with  Champion  Motor  Car  Co.,  St. 
Louis,  Mo. 

Rueger,  Wm.  J.,  formerly  vice-president,  Oscar  C.  Olt  Co.,  Dayton, 
Ohio;  now  with  Chalmers  Motor  Co.,  Detroit,  Mich. 

Schaefer,  C.  T.,  formerly  chief  engineer,  Mogul  Motor  Truck  Co.,  St. 
Louis,  Mo.;  now  in  engineering  department.  Champion  Motor 
Car  Co.,  St.  Louis,  Mo. 

Simonds,  J.  E.,  now  designer,  Hurlburt  Motor  Truck  Co.,  New  York 
City. 

Stoops,  Harry  J.,  formerly  vice-president  and  general  manager,  Ameri- 
can Cyclecar  Co.,  Bridgeport,  Conn.;  now  with  American  Pin  Co.. 
Waterbury,  Conn. 

Whitworth,  Stanley,  formerly  superintendent,  American  Motors  Co.. 
Indianapolis,  Ind.;  now  superintendent  Premier  Motor  Mfg.  Co.. 
Indianapolis,  Ind. 

Woodall,  Herbert  J.,  formerly  chief  engineer.  Mercury  Cyclecar  Co., 
Detroit,  Mich.:  now  sales  manager  Mercyco  Sales  Co.,  Chi- 
cago, 111. 
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POSITIONS  AVAILABLE 

The  following  announcomentt  are  published  for  the  Information  of  mem- 
bora  of  the  Society.  No  charg*  whatever  la  made  for  theae  announcemants. 
Membera  who  wlah  additional  Information  will  please  address  the  ofHce  of 
the  Society: 

55.    Tool  draftsmen.    Men  experienced  on  motor  design. 

123.    Production  manager  or  production  superintendent.    Man  who  can 
reduce  costs  and  get  out  quantities. 

127.    Salesman  for  heavy  trucks  on  a  commission  basis.    Not  necessary 
to  give  entire  time. 

*i35.    Sales  manager,  salary  and  commission  to  be  agreed  upon. 

142.    Young  man  familiar  with  machine  design.    Experience  on  presses 
and  shears  preferred.    Salary  dependent  on  experience. 

♦147  Sales  manager,  experienced,  on  commercial  work,  and  in  a  position 
to  invest  $2,000.    Exceptional  opportunity. 

*i5i.  Salesman  to  handle  special  steels  in  New  England.  Must  be  tech- 
nically trained  and  have  had  practical  experience  in  machining 
and  heat  treating  of  steels. 

*i58.  Draftsmen,  with  experience  in  designing  small  motors  or  generators 
for  automobiles.  For  factory  manufacturing  small  interchange- 
able parts  for  electrical  apparatus.  Only  those  having  had  at 
least  three  to  four  years'  experience  need  apply.  Salary  $18 
to  $22. 

<59-  Designer  of  successful  special  machine  tools  for  multiple  coincident 
operations,  to  design  various  machines  for  rapid  production  of 
small  vehicle  parts.     Should  have  factory  production  experience. 

*i6i.  Manager  for  service,  parts  division  and  garage  of  large  corporation. 
Must  have  excellent  engineering  and  executive  ability,  besides 
broad  experience  in  this  particular  line  of  work. 

♦167.  Salesman,  one  that  is  capable  of  managing  sales  department,  famil- 
iar with  the  automobile  trade  and  of  pleasing  personality. 

168.  Salesmen  for  electrically-driven  tire-pumps  for  private  garage  use, 

on  a  commission  basis. 

169.  A  high-grade  retail  salesman  of  moderate-priced  pleasure  cars  for 

New  York  City  proper. 

172.  Tool  draftsman.    State  experience  and  salary  desired. 

173.  Assistant  engineer;  must  have  some  shop  and  at  least  two  years' 

motor  testing  and  operating  experience.    Moderate  salary,  which 
will  be  increased  as  circumstances  and  conditions  might  warrant. 

•Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
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174.    Engineer  or  experienced  man  capable  of  designing  attachment  parts 

for  shock  absorber. 
*I75.    Office  manager  for  office  of  thirty  clerks  of  an  established  Massa- 
chusetts manufacturing  corporation,  employing  200  men.  Experi- 
ence needed  in  accounting,  credits,  correspondence,  purchasing, 
sales,  systems,  etc. 
176.    Inspector  on  automobile  parts.     Must  be  Ai  man. 
♦177.     Salesman    for  modern   brass   foundry   specializing  on   automobile 
castings.     Salary  including  bonus  about  $3600  per  year.     Good 
territory   for   right  man,  wJio  could   run  the  cotnpensation   up 
to  $5000  in  two  or  three  years*  time. 
178.     Draftsman. 
♦179.    Expert  final  chassis  tester  and  motor  expert,  on  commercial  work. 

180.  Chemist. 

181.  Technical  graduate  of  two  or  three  years'  experience,  preferably 

in  production  end  of  automobile  manufacture,  for  office  work  in 
sales  and  order  department  of  parts  manufacturer;  leading  to 
sales  engineer. 

182.  Draftsman.     Position  will  pay  $60  to  $75  per  month. 

183.  Draftsman.    Position  will  pay  $90  to  $100  per  month. 

184.  Draftsman. 

*r85.  Wanted  by  one  of  the  largest  automobile  accessory  manufacturers, 
a  first-class  man  on  die  castings  (especially  die-cast  aluminum) 
to  organize  a  separate  department.  This  is  an  opportunity  for  a 
man  who  is  no  has-been  or  experimenter.  Give  full  particulars 
in  first  letter  or  no  notice  taken. 
r86.  Assistant  mechanical  engineer  for  automobile  factory  m  the  middle 
West.  Prefer  technical  school  graduate  but  must  1miv€  had  a 
number  of  years*  practical  experience,  preferably  with  the  larger 
automobile  manufacturers. 
^187.  Experienced  superintendent  of  repair  department  of  large  garage. 
Young  man  with  technical  education  preferred.  Excellent  open- 
ing for  capable  man.  Applications  from  men  without  consid- 
erable experience  in  automobile  repair  work  not  considered. 
State  minimum  salary  expected  and  qualifying  experience. 

188.  Assistant  in  purchasing  department. 

189.  Foundry  foreman;  one  who  can  handle  men  and  knows  foundry 

business,  especially  in  the  cast-iron  line. 

190.  Experienced  production  man  for  a  light  four-cylinder  car. 

191.  Mechanical  designers  with  experience  on  ignition,  electric  starters, 

etc.  State  age,  education,  experience  in  detail,  whether  married 
and  salary  expected. 

*Send  written  application  to  S.   .A.   E.  office  to  be  forwarded  to  employer. 
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os^  Mechanical  engineer,  twelve  years*  experience  with  some  of  the 
best  automobile  companies  of  the  country  wishes  position  as 
sales  engineer  in  progressive  concern  making  some  kind  of 
mechanical  specialty. 

0255.  Service  engineer,  carburetion  especially.    Twelve  years'  experience 

in  motor  car  troubles.  Would  like  position  as  assistant  manager 
of  service  department,  taking  the  practical  detail  work. 

0256.  Well  and  favorably  known  in  automobile  trade.    Last  five  years 

sales  manager  prominent  parts  manufacturer.  American  speak- 
ing French,  German  and  some  Spanish.  Prefer  connection  with 
good  automobile  company  as  export  manager  and  foreign  repre- 
sentative or  salesmanager  of  first-class  accessory  or  parts  manu- 
facturer. 

0257.  Draftsman  and  designer,  experienced  in  design  of  motor  trucks, 

adding  machines,  with  broad  technical  education  supplemented 
with  shop  work,  desires  a  position  as  designer  and  engineer  in 
charge  of  drafting  room  or  engineering  department.  Have  prac- 
tical experience,  able  to  work  out  mechanical  design.  Eight 
years'  experience  in  automobile  and  adding-  machines.  Can 
handle  men. 

0258.  Engineer,   capable,   energetic,   ten  years'  experience  on  pleasure, 

commercial  car  and  electric  starter  work,  desires  position  as 
mechanical  engineer  or  chief  draftsman.  Would  like  to  connect 
with  smalt  live  company  in  which  later  a  financial  interest  might 
be  taken.  Have  specialized  on  efficient  nmning  of  drafting 
room,  and  would  consider  temporary  engagement  for  systematiz- 
ing work. 

0259.  Motor  and  chassis  designer  and  checker.    Technical  graduate  with 

shop  experience;  specialist  on  design  for  quantity  production. 
Have  had  several  months'  shop  experience  with  firm  building 
stationary  engines,  jobbing  shop,  and  with  a  general  manufac- 
turer. 
oa6a  Engineer  and  producer;  ten  years'  automobile  experience  as  de- 
signer, chief  engineer  and  factory  manager.  Mechanical  engineer 
graduate,  thirty-two  years  old,  able  and  reliable;  last  position, 
engineer  and  factory  manager  of  large  plant;  connections  sev- 
ered when  plant  was  changed  from  automobile  manufacturing 
to  making  of  one  unit  only.    Best  reference. 

0261.  Engineer  with  thirteen  years'  experience  in  design  and  construc- 

tion of  automobiles^  trucks ;  automobile,  stationary'  and  marine 
two-cycle  and  four-cycle,  engines  for  both  gasoline  and  kerosene. 
Tea  years  with  present  employers  in  large  factory.  Open  for 
position  soon.  Manager  or  engineer  in  suitable  situation  desired. 
Age,  39  years. 

0262.  Mechanical  engineer,  eight  years*  experience  in  engineering  work 

on  light  trucks  and  small  cars.  Exceptionally  good  practical 
experience.    Good  correspondent  and  familiar  with  costs.  Capable 
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of  handling  responsible  position.  Prefer  connection  with  con- 
cern manufacturing  product  or  with  parts  manufacturer.  Have 
an  interesting  cyclecar  design  for  any  one  favoring  the  new  field. 
Have  held  present  position  as  chief  engineer  for  past  three  years. 

0263.  Designing  engineer  with  broad  experience  on  designing  and  maim- 

facture  of  pleasure  cars  with  well-known  concerns.  Employed 
at  present.    Best  references. 

0264.  Factory   manager,   good   organizer   and   producer   with   wide   ex- 

perience in  engineering  and  production  of  both  pleasure  and 
commercial  cars. 

0265.  Engineer  with  eleven  years'  experience  in  design  and  construction 

of  high-class  American  cars.  Specialist  in  development  of  high- 
speed efficiency  motors.    Authority  on  carburetion. 

0266.  Young  man  experienced  as  purchasing  agent,  desires  to  secure  a 

position  with  a  future. 

0268.  Mechanical  and  electrical  engineer  now  employed,  experienced  in 

designing,  engineering,  superintending  constructions  and  produc- 
tions in  quantity,  sheet  metal  specialties  and  electric  vehicles; 
also  gasoline  cars.  Open  for  position  in  New  York  City  or 
immediate  vicinity. 

0269.  Body  or   executive   engineer   for  chassis  department   in   or  near 

Detroit.  Have  been  "producing**  for  ten  years  and  am  at  pres- 
ent with  one  of  the  largest  and  best  known  manufacturers  of 
automobiles  in  the  world. 

0270.  Engineer  and   factory  manager,   of   wide  mechanical  experience; 

last  nine  months  on  light  cars;  thorough  mechanic. 

0271.  Position  desired  as  superintendent  or  chief  inspector.     Have  had 

charge  of  men  for  fifteen  years.  Experience  covers  several 
years'  designing  gasoline  motors,  on  transmission  and  gears, 
in  charge  of  inspection  with  well-known  automobile  company 
building  a  high-grade  car.  At  present  employed  as  chief  inspec- 
tor with  one  of  the  largest  automobile  companies  making  sheet 
metal  stampings  using  small  and  large  dies. 

0272.  Engineer  and  purchasing  agent,  with  eight  years'   experience  in 

light  pleasure  car  and  all  capacities  of  commercial  car  design- 
ing, is  open  for  engagement.     Can  furnish  first-class  references. 

0273.  Young  man  of  25,  with   four  years'  experience  on  the  editorial 

staffs  of  automobile  trade  papers  is  at  the  disposal  of  an  ad- 
vertising manager.  Would  be  glad  to  submit  advertisements 
that  he  wrote  while  doing  editorial  work.  Not  a  "know-it-all" 
and  is  willing  to  start  for  a  fair  living  salary. 

0274.  Graduate   mechanical   engineer    with    fifteen   years'    experience   in 

engineering  and  production  departments  of  motor  vehicles  and 
accessory  manufacturers,  available  for  position  soon;  now  eng^aged. 
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SECTIONS  OF  THE  SOCIETY 

DETROIT  SECTION 
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George   A.   Weidely Vice-Chairman 
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Meets  first  Tuesday  after  first  Wednesday  each  month  at  8  p,  m.,  at  the 
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N.   B.   Pope Secretary 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

General  Committe  ox  Arrangements, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 

do 
I intend  to  take  part  in  the  S.  A.  E.  Second  Euro- 
do  not 

pean  \^isit,  October-November,  1914. 

I  expect  to  decide  definitely  as  to  taking  the  trip  by 


DATE 


I  will  be  accompanied  on  the  trip  by . 


(Members  and  their  immediate  family  only  are  entitled  to  join  the  party) 


S.  A.  E.  MV.MBER, 


ADDRESS 


Date. 
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Members  are  requested  to  advise  the  S.  A.  E.  office  promptly 
of  change  of  address,  using  form  herewith : 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 

Please  change  my  address  now  appearing  on  your  records,  to 
the  following: 

Company  connected  with 

Profession  or  Position 

Address  of  Company 

Address  for  Mail 

Articles  Manufactured 


Very  truly  yours, 


S.  A.  E.  Member. 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

POSITION    AND    COMPANY 

ADDRESS 

whom  I  consider  eligible  to  S.  A.  E.  membership. 

S.  A.  E.  MEMBER 

ADDRESS 


Date. 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

POSITION  AND  COMPANY 


ADDRESS 

whom  I  consider  eligible  to  S.A.E  membership. 


S.  A.  E.  MEMBER 


ADDRESS 


Date. 
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Published  by  the  Society  of  -  Automobile  Engineers 

1790  Broadway,  New  York 

Henry  M.  Leland^  President.      Coker  F.  Clarkson,  Secretary. 

Hermann  F.  Cuntz,  Treasurer. 

Issued  monthly,  50  cents  a  number,  $5.00  a  year.  Entered  as  second-class 
matter,  April  9,  1912,  at  the  post  office  at  New  York,  New  York,  under  the 
Act  of  July  16,  1894. 


REVISED  CONSTITUTION 


The  amendments  to  the  Constitution  presented,  discussed  and 
amended  at  the  meetings  of  the  Society  held  in  January  and  June 
were  almost  unanimously  carried  in  the  written  ballot  of  the  mem- 
bers, the  closure  of  voting  on  which  was  had  this  month.  The 
report  of  the  tellers  appointed  by  President  Leland  is  appended 
to  the  Constitution  as  printed  complete  herein  as  revised. 

IMPORTANT  CHANGES 

The  object  of  the  Society  as  set  forth  in  paragraph  2  of  the 
Constitution  is  broadened  specifically  to  include  promoting  Stand- 
ards and  Engineering  Practices  connected  with  the  design  and 
construction  of  automobiles,  all  forms  of  self-propelled  or 
mechanically  -  propelled  mediums  for  the  transportation  of  pas- 
sengers or  freight,  and  internal  combustion  prime-movers.  This, 
as  is  known,  is  declaratory  of  the  procedure  of  the  Society  work 
in  recent  years.  Under  the  old  Constitution  the  standards  and 
recommended  practice  work  was  described  in  a  general  way  only, 
the  appointment  of  professional  committees  by  the  Council  and  the 
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acceptance  of  reports  recommended  by  such  committees  by  the 
Society  being  authorized. 

Under  the  new  Constitution  reports  of  Standards  or  Profes- 
sional Committees  or  sub-committees  or  divisions  thereof  may  be 
approved  or  adopted  as  the  action  of  the  Society.  The  Society 
may  approve  or  adopt  any  standard,  formula  or  engineering 
practice,  but  cannot  approve  any  engineering  or  commercial  enter- 
prise. It  cannot  consent  to  the  use  of  its  name  or  initials  in  any 
commercial  work  or  business  except  to  indicate  conformity  with 
its  standards  or  recommended  practices.  The  right  to  use  the 
Society  emblein  may  not  be  granted  to  any  but  members,  and  then 
for  Society  purposes  only. 

A  department,  bureau  or  office  of  a  national,  state,  county  or 
municipal  government  interested  in  the  object  of  the  Society  may 
now  become  a  Departmental  Member  thereof. 

The  qualifications  for  Junior  grade  of  membership  have  been 
changed,  persons  under  twenty-six  years  of  age  and  qualified  to 
fill  subordinate  engineering  positions  in  the  automobile  or  allied 
industries,  or  regularly  enrolled  students  or  graduates  of  a  tech- 
nical school,  now  being  eligible  tliereto.  Formerly  the  qualifica- 
tions for  Junior  grade  of  membership  were  identical  with  those 
of  Member  grade,  except  as  to  age.  One  effect  of  this  was  that 
upon  reaching  the  age  of  twenty-six  Junior  members  went  prac- 
tically automatically  into  Member  grade.  Under  the  present  Con- 
stitution a  Junior  member  will  not  necessarily  be  transferred  to  a 
different  grade  until  reaching  the  age  of  thirty. 

As  has  been  the  practice  for  a  long  time  in  some  engineering 
societies  and  like  the  method  of  societies  similar  to  the  S.  A.  E., 
the  election  of  all  applicants  for  membership  is  now  by  the 
Council  instead  of  by  the  voting  members  of  the  Society. 

The  initiation  fee  and  annual  dues  of  Associates  have  been 
increased  to  be  the  same  as  for  Membership. 

Under  the  old  Constitution  the  following  committees  were 
designated  standing  committees:  Finance  Committee.  Meetini^s 
Committee,  Publication  Committee,  Membership  Committee.  The 
term  of  one  member  of  each  of  these  committees  expired  at  the 
end  of  each  annual  meeting.  Under  the  present  Constitution  all 
of  the  members  of  these  committees  are  to  be  appointed  annually 
by  the  President. 

The  n-'ethod  of  naming  of  the  regular  Nominating  Committee 
of  the  Society  has  been  changed  entirely.  Fonnerly  the  members 
thereof  were  appointed  by  the  President.  Hereafter  four  members 
of  the  Nominating  Committee,  the  number  of  which  has  been 
increased  from  five  to  seven,  will  be  elected  annually  at  each  Semi- 
annual Meeting  of  the  Society  preceding  the  Annual  Meeting  at 
which  officers  are  to  be  elected,  the  three  Sections  of  the  Society 
having  the  lareest  n^embership  having  theretofore  each  elected 
one  member  of  the  Committee. 
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Persons  under  thirty  years  of  age  who  are  students  of  recog- 
nized institutions  of  learning  or  pursuing  courses  in  automobile 
engineering,  may  enroll  as  students  for  a  term  of  three  years  and 
receive  some  of  the  benefits  of  the  Society,  but  will  not  in  any 
sense  become  members  thereof. 

The  new  constitutional  provisions  require  a  change  in  several 
paragraphs  of  the  By-Laws  of  the  Society,  the  Council  now  hav- 
ing under  advisement  a  set  of  amended  By-Laws  which  will  be 
officially  voted  upon  at  one  of  its  early  meetings  and  be  put 
into  effect. 

It  is  believed  that  members  of  the  Society  are  to  be  con- 
gratulated on  having  now  a  Constitution  which  is  an  orderly  docu- 
ment consonant  with  the  best  activities  of  the  Society. 


CONSTITUTION 

NAME,   OBJECT   AND  GOVERNMENT 

C  I  The  title  of  this  Society  is  "The  Society  of  Auto- 
mobile Engineers.'" 

C  2  The  object  of  the  Society  is  to  promote  the  Arts  and 
Sciences  and  Standards  and  Engineering  Practices  connected 
with  the  design  and  construction  of  automobiles,  all  forms  of 
self-propelled  or  mechanically  propelled  mediums  for  the  trans- 
portation of  passengers  or  freight,  and  internal  combustion 
prime  movers.  The  principal  means  for  this  purpose  shall  be 
the  holding  of  meetings  for  the  reading  and  discussion  of  profes- 
sional papers  and  reports,  the  publication  and  distribution  of  the 
same,  and  social  intercourse. 

C  3  The  Society  shall  be  governed  by  this  Constitution  and 
by  By-Laws  and  Rules  in  harmony  therewith. 

C  4  The  Society  shall  be  organized  as  a  Corporation  under 
the  laws  of  the  State  of  New  York.  Its  offices  shall  be  located 
in  the  City  of  New  York. 

membership 

C    5     The    membership    of    the    Society    shall    consist    of. 
Honorary    Members,    Members,    Associates,    Juniors,    Depart- 
mental Members  and  Affiliate  Members.     Honorary  Members 
and  Members  are  entitled  to  vote  and  to  hold  office.     Associ- 
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ates,  Juniors,  Departmental  Members  and  Affiliate  Members 
shall  not  be  entitled  to  vote  or  to  be  officers  of  the  Society,  but 
shall  be  entitled  to  the  other  privileges. 

C  6  Honorary  Members  and  Members  are  entitled  to  vote 
on  all  questions  at  any  meeting  of  the  Society,  in  person,  or  by 
proxy  given  to  a  voting  member.  A  proxy  shall  not  be  valid 
for  a  greater  time  than  six  months. 

C  7  Honorary  Members  shall  be  persons  of  acknowledged 
professional  eminence,  and  their  number  shall  not  exceed  one 
per  cent,  of  the  total  membership  at  the  time  of  their  election. 

C  8  Member  grade  shall  be  composed  of  persons  twenty-six 
years  of  age  or  over  who,  by  previous  technical  training  or  ex- 
perience or  by  present  occupation,  are  qualified  to  act  as  designers 
or  constructors  of  complete  automobile  vehicles,  or  their  com- 
ponent parts,  or  their  equipment,  or  to  exercise  technical  super- 
vision of  the  production  of  materials  of  engineering  construction ; 
or  to  take  responsible  charge  of  automobile  engineering  work; 
or  to  impart  technical  instruction  in  automobile  vehicle  construc- 
tion and  operation. 

C  9  Associate  grade  shall  be  composed  of  persons  who  are 
engaged  in  the  automobile  and  related  industries  in  a  responsible 
commercial  or  financial  or  manufacturing  capacity,  or  who  are  so 
connected  with  the  automobile  and  related  industries  as  to  be 
competent  to  co-operate  with  automobile  engineers. 

C  lo  Junior  grade  shall  be  composed  of  persons  who  at  the 
time  of  election  are  under  twenty-six  years  of  age  and  qualified  to 
fill  subordinate  engineering  positions  in  the  automobile  or  allied 
industries,  or  who  are  regularly  enrolled  students  at  or  graduates 
of  a  technical  school.  A  Junior  member  may  upon  reaching  the 
age  of  twenty-six  and  shall  upon  reaching  the  age  of  thirty  be 
transferred  to  Member  or  Associate  grade,  in  accordance  with 
the  decision  of  the  Council  as  to  which  grade  his  qualifications 
entitle  him. 

C  II  An  Affiliate  Member  shall  be  a  firm  or  corporation 
interested  in  the  object  of  the  Society  as  set  forth  in  C  2. 
Affiliate   Members   shall   designate   and   maintain   at  least   one 
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personal  representative,  and,  with  the  approval  of  the  Council, 
may  designate  five  additional  personal  representatives. 

C  12  A  Departmental  Member  shall  be  a  department, 
bureau  or  office  of  a  national,  state,  county  or  municipal  gov- 
ernment interested  in  the  object  of  the  Society  as  set  forth 
in  C  2.  The  life  of  a  Departmental  membership  shall  comprise 
a  first  period  of  ten  years,  with  extensions  of  like  periods,  or 
otherwise,  in  the  discretion  of  the  Council.  Departmental 
Members  shall,  upon  notification  of  election,  designate  and 
maintain  one   personal   representative. 

C  13  The  rights  and  privileges  of  every  Honorary  Member, 
Member,  Associate  and  Junior  shall  be  personal  to  himself,  and 
shall  not  be  transferable  by  his  own  act  or  by  operation  of  law. 
Departmental  Membership  and  Affiliate  Membership  also  shall 
not  be  transferable. 

ADMISSION 

C  14  Honorary  Members  shall  be  nominated  by  at  least  ten 
Members  of  the  Society.  The  grounds  upon  which  the  nomina- 
tion is  made  shall  be  presented  to  the  Council  in  writing. 

C  15  All  original  applications  for  election  to  the  grade  of 
Member,  Associate  or  Junior  shall  be  presented  to  the  Council, 
which  shall  consider  and  act  upon  each  application,  electing 
each  applicant  to  the  grade  of  membership  to  which,  in  its 
judgment,  his  qualifications  entitle  him.  Two  negative  votes 
shall  defeat  an  election. 

C  16  Upon  written  request  by  the  applicant,  the  Council 
may  transfer  a  member  from  one  grade  to  another,  providing 
satisfactory  proof  is  presented  to  it  that  said  member  is  qualified 
for  transfer  to  the  other  grade. 

C  17  The  election  of  Honorary  Members  shall  be  by  a  vote 
of  the  Council  taken  by  letter  ballot,  as  provided  in  the  By-I^ws. 
One  dissenting  vote  shall  defeat  such  election. 

C18  The  election  of  Departmental  Members  and  Affiliate 
Members  shall  be  by  a  majority  vote  of  the  Council. 
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C  19  Each  member  elected,  excepting  Honorary  Members, 
shall  pay  initiation  fee  and  current  dues  before  becoming 
entitled  to  the  rights  and  privileges  of  membership.  Upon 
noncompliance  with  this  requirement  within  three  months  after 
notice  of  election,  the  election  becomes  void. 

INITIATION    FEES   AND   ANNUAL  DUES 

C  20  The  initiation  fee  for  membership  in  each  grade  and 
for  student  enrollment  shall  be  as  follows : 

For  Member $25.00 

For  Associate 25.00 

For  Junior    10.00 

For  Student  Enrollment   None 

For  Departmental   Member 100.00 

For  Affiliate  Member 50.00 

C  21  The  annual  dues  for  membership  in  each  grade  and 
for  student  enrollment  shall  be  as  follows : 

For  Member $15.00 

For  Associate 15.00 

For  Junior   5.00 

For  Student  Enrollment   3.00 

For  Departmental  Member None 

For  one  Affiliate  Member  Representative..  $15.00 
For  each  additional  Affiliate  Member  Rep- 
sentative    10.00 

C  22  Upon  transfer  of  a  Junior  to  Member,  or  Junior  to 
Associate,  such  member  shall  pay  the  difference  in  initiation 
fee  of  the  grades;  and  thereafter  pay  the  annual  dues  for  the 
grade  to  which  he  is  transferred. 

LIFE  MEMBERS 

C  23  The  Council  may,  in  its  discretion,  permit  any  Member 
or  Associate  to  become  a  Life  Member  in  the  same  grade,  by 
the  payment  at  one  time  of  an  amount  sufficient  to  purchase 
from  the  Equitable  Life  Assurance  Society,  of  New  York,  an 
annuity  on  the  life  of  a  person  of  the  age  of  the  applicant,  equal 
to  the  annual  dues  in  this  grade.  Such  Life  Member  shall  not 
be  liable  thereafter  for  annual  dues. 
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C  24  The  Council  shall  have  the  power,  by  letter  ballot,  to 
admit  to  Life  Membership,  without  the  payment  of  a  life  mem- 
bership fee,  any  person  who,  for  a  long  terms  of  years,  has  been 
a  Member  or  an  Associate,  when,  for  special  reasons,  such  pro- 
cedure would,  in  its  judgment,  promote  the  best  interests  of  the 
Society,  provided  that  notice  of  such  proposed  action  shall  have 
been  given  at  a  previous  meeting  of  the  Council.  One  dissent- 
ing vote  shall  defeat  such  admission. 

SUSPENSIONS  AND  EXPULSIONS 

C  25  Any  Member,  Associate,  Junior  or  Affiliate  Member 
who  shall  leave  the  annual  dues  unpaid  for  three  months  shall 
not  receive  any  publications  of  the  Society  until  such  arrears 
are  paid.  Any  Member,  Associate,  Junior  or  Affiliate  Member 
who  shall  leave  the  dues  unpaid  for  one  year  shall,  in  the  dis- 
cretion of  the  Council,  cease  to  have  any  further  rights  in  the 
Society  and  be  stricken  from  the  roll  of  membership.  The 
resignation  of  a  member,  whose  account  with  the  Society  is 
not  fully  settled,  can  be  accepted  only  by  vote  of  the  Council. 

C  26  The  Council  may  temporarily  suspend  the  annual  pay- 
ment of  dues  by  any  Member,  Associate  or  Junior,  whose  cir- 
cumstances have  become  such  as  to  make  it  impossible  for  him  to 
pay  the  dues,  and  may  under  similar  circumstances,  remit  the 
whole  or  a  part  of  dues  in  arrears.  Such  action  shall  be  taken 
only  upon  the  written  application  of  the  Member,  Associate  or 
Junior,  signed  by  three  other  members  in  good  standing. 

C  27  Any  member  of  any  grade  who  in  the  judgment  of 
the  Council  has  violated  the  Constitution,  By-Laws  or  Rules  of 
the  Society,  or,  in  the  opinion  of  the  Council  by  a  unanimous 
vote,  has  been  guilty  of  conduct  rendering  such  member  unfit 
to  continue  in  the  membership  of  the  Society,  may  be  expelled 
from  membership,  provided,  that  in  all  such  cases,  the  member 
shall  have  been  given  written  notice  of  the  charges  and  an 
opportunity  to  defend  himself. 

DUES  NOT  RETURNABLE 

C  28  Members  of  any  grade  shall  not  be  entitled  to  any  re- 
turn of  fees  or  dues  upon  severing  their  connection  with  the 
Society. 
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THE  COUNCIL 

C  29  The  affairs  of  the  Society  shall  be  managed  by  a 
board  of  twelve  directors  chosen  from  among  its  Members  or 
Honorary  Members,  which  shall  be  styled  "The  Council."  The 
Council  shall  consist  of  the  President,  the  First  Vice-president, 
the  Second  Vice-president,  six  Councilors,  the  Treasurer  and 
the  two  surviving  Past-presidents  who  last  held  office.  Four 
Members  of  the  Council  shall  constitute  a  quorum  for  the  trans- 
action of  business.  The  Secretary  may  take  part  in  the  delib- 
erations of  the  Council,  but  shall  not  have  a  vote  therein.  The 
Chairman  of  the  Finance  Committee  and  the  Chairman  of  the 
Standards  Committee  may  attend  the  meetings  of  the  Council 
and  take  part  in  the  discussion  of  questions  affecting  their 
committees,  but  shall  not  have  a  vote. 

C  30  Should  a  vacancy  occur  in  the  Council,  or  in  any  elec- 
tive office  except  the  Presidency,  through  death,  resignation  or 
other  cause,  the  Council  may  elect  a  Member  or  Honorary  Mem- 
ber to  fill  the  vacancy  until  the  next  annual  election. 

EXECUTIVE  COMMITTEE 

C  31  The  Council  shall  regulate  its  own  proceedings  and 
may  by  resolution  delegate  specific  powers  to  an  Executive  Com- 
mittee or  to  any  one  or  more  members  of  the  Council.  No  act 
of  the  Executive  Comirittee  or  of  a  delegate  shall  be  binding 
until  it  has  been  approved  by  a  resolution  of  the  Council. 

ANNUAL  REPORT 

C  32  The  Council  shall  present  at  the  annual  meeting  of  the 
Society  a  report,  verified  by  the  President  or  Treasurer  or  by  a 
majority  of  the  Members  of  the  Council,  showing  the  whole 
amount  of  real  and  personal  property  owned  by  the  Society, 
where  located,  and  where  and  how  invested,  and  the  amount  and 
nature  of  the  property  acquired  during  the  year  immediately  pre- 
ceding the  date  of  the  report,  and  the  manner  of  the  acquisition ; 
the  amount  applied,  appropriated  or  expended  during  the  year 
immediately  preceding  such  date,  and  the  purposes,  objects  or 
persons  to  or  for  which  such  applications,  appropriations,  or 
expenditures  have  been  made ;  also  the  names  and  places  of  resi- 
dence of  the  persons  who  have  been  admitted  into  membership 
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in  the  Society  during  the  last  year;  which  report  shall  be  filed 
with  the  records  of  the  Society,  and  an  abstract  thereof  shall  be 
entered  in  the  minutes  of  the  proceedings  of  the  Annual  Meeting. 

IMPLIED  SANCTION 

C  33  An  act  of  the  Council  which  shall  have  received  the 
expressed  or  implied  sanction  of  the  membership  at  any  subse- 
quent meeting  of  the  Society,  shall  be  deemed  to  be  the  act  of 
the  Society,  and  shall  not  afterwards  be  impeached  by  any 
member. 

VACATING  OFFICES 

C  34  The  Council  may,  by  a  two-thirds  vote  of  the  mem- 
bers present,  declare  any  elective  office  vacant,  on  the  failure  of 
its  incumbent  for  six  months,  from  inability  or  otherwise,  to 
attend  the  Council  meetings,  or  to  perform  the  duties  of  his 
office,  and  shall  thereupon  appoint  a  Member  or  Honorary 
Member  to  fill  the  vacancy  until  the  next  Annual  Meeting,  The 
said  appointment  shall  not  render  the  appointee  ineligible  to 
election  to  any  office. 

OFFICERS 

C  35     At  each  Annual  Meeting  there  shall  be  elected  from 
among  the  Members  and  Honorary  Members : 
A  President,  to  hold  office  for  one  year 
A  First  Vice-president,  to  hold  office  for  one  year 
A  Second  Vice-president,  to  hold  office  for  one  year 
Three  Councilors,  each  to  hold  office  for  two  years 
A  Treasurer,  to  hold  office  for  one  year 

C  36  The  election  of  officers  shall  be  by  sealed  letter  ballot, 
as  the  By-Laws  shall  provide. 

C  37  The  term  of  all  elective  officers  shall  begin  on  the 
adjournment  of  the  Annual  Meeting  of  the  Society.  Officers  shall 
continue  in  their  respective  offices  until  their  successors  shall  have 
been  elected  and  accepted  their  offices. 

C  38  A  President,  a  Vice-President  or  any  other  voting 
member  of  the  Council,  except  the  Treasurer,  shall  not  be 
eligible  for  immediate  re-election  to  the  same  office  at  the 
expiration  of  the  term  for  which  he  was  elected. 
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SECRETARY 

C  39  The  Council  at  its  first  meeting  after  the  Annual  Meet- 
ing of  the  Society,  shall  appoint  a  person  of  the  grade  of  Member 
to  serve  as  Secretary  of  the  Society  for  one  year,  subject  to 
removal  for  cause  by  an  affirmative  vote  of  the  members  of  the 
Council,  at  any  time  after  one  month's  written  notice  has  been 
given  him  to  show  cause  why  he  should  not  be  removed,  and  he 
has  been  heard  in  his  own  defense,  if  he  so  desires.  The  Secre- 
tary shall  receive  a  salary  which  shall  be  fixed  by  the  Council  at 
the  time  of  his  appointment. 

DUTIES  OF  PRESIDENT,  SECRETARY  AND  TREASURER 

C  40  The  President,  Secretary  and  Treasurer  shall  perform 
the  duties  legally  or  customarily  attaching  to  their  respective 
offices  under  the  laws  of  the  State  of  New  York,  and  such  other 
duties  as  may  be  required  of  them  by  the  Council. 

MEETINGS 

C  41  The  Society  shall  hold  two  meetings  in  each  year.  The 
Annual  Meeting  and  a  Semi-Annual  Meeting  shall  be  held  at 
such  time  and  place  as  the  Council  may  appoint.  Fifty  voting 
Members  shall  constitute  a  quorum  for  the  transaction  of  busi- 
ness. 

C  42  Special  meetings  of  the  Society  may  be  called  at  any 
time  at  the  discretion  of  the  Council,  or  shall  be  called  by  the 
President  upon  the  written  request  of  ten  per  cent,  of  the  voting 
membership,  the  notices  for  such  meeting  to  state  the  business 
for  which  they  are  called;  and  no  other  business  shall  be  enter- 
tained or  transacted  at  any  such  special  meeting. 

APPROPRIATIONS 

C  43  Any  appropriation  recommended  by  the  Society  at  a 
meeting,  shall  not  take  effect  until  it  shall  have  been  approved  by 
the  Council. 

VOTE  REQUIRED  FOR  ACTION 

C  44  Every  question  which  shall  come  before  a  meeting  of 
the  Society  or  of  the  Council  or  of  a  committee,  shall  be  decided 
by  a  majority  of  the  votes  cast,  unless  otherwise  provided  in  this 
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Constitution  or  By-Laws,  or  the  Laws  of  the  State  of  New 
York.  The  Council  may  order  the  submission  of  any  question 
to  the  membership  by  letter  ballot.  Any  meeting  of  the  Society 
at  which  a  quorum  is  present,  may  order  the  submission  of  any 
question  to  the  membership  by  letter  ballot. 

ADMINISTRATIVE    COMMITTEES 

C  45     The  President  shall  within  thirty  days  after  taking 
office  appoint,  from  the  individual  membership  of  the  Society, 
the  following  Committees,  designating  the  Chairmen  thereof : 
Finance  Committee,  consisting  of  five  members 
Meetings  Committee,  consisting  of  five  members 
Publication  Committee,  consisting  of  five  members 
Membership  Committee,  consisting  of  five  members 
House  Committee,  consisting  of  five  members 
Tellers  as  required  by  the  By-Laws 

NOMINATING   COMMITTEE 

C  46  The  Nominating  Committee  shall  consist  of  seven 
Members,  and  be  elected  annually.  Four  members  of  the 
committee  shall  be  elected  at  the  business  session  of  the  Semi- 
Annual  meeting  of  the  Society  preceding  the  Annual  meeting 
at  which  officers  are  to  be  elected.  The  three  Sections  of  the 
Society  having  the  largest  membership  shall  each  elect  one  mem- 
ber of  the  committee,  prior  to  the  respective  Semi-Annual  meet- 
ing of  the  Society. 

C  47    Special  Nominating  Committee 

Twenty  or  more  members  entitled  to  vote  may  constitute 
themselves  a  Special  Nominating  Committee,  with  the  same 
power  as  the  Annual  Nominating  Committee. 

STANDARDS  AND  PROFESSIONAL   COMMITTEES 

C  48  The  Council  shall  appoint  annually  such  Standards  or 
Professional  Committees,  or  sub-committees  or  Divisions  thereof 
as  it  may  deem  desirable,  to  investigate,  consider  and  report  upon 
subjects  of  interest  to  the  Society.  The  Chairmen  of  such 
committees,  and  of  their  subdivisions,  shall  be  designated  by  the 
President.  Reports  of  such  committees  may  be  accepted  by  the 
Society  and  printed  in  its  publications,  and  may  be  approved  or 
adopted  as  the  action  of  the  Society. 
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DUTIES  OF  COMMITTEES 


C  49  All  committees  of  the  Society  shall  perform  the  duties 
required  of  them  by  the  By-laws,  or  assigned  to  them  by  the 
Council.  The  President  and  the  Secretary  of  the  Society  shall, 
ex  officio,  be  members  of  all  the  committees  and  subdivisions 
thereof.  Any  proposed  expenses  of  such  committees  must  be 
authorized  by  the  Council  before  they  are  incurred. 

REMOVAL  OF  COMMITTEE  MEMBERS 

C  50  The  Council  may  at  any  time,  in  its  discretion,  remove 
any  or  all  members  of  any  committee,  except  of  a  Nominating 
Committee;  and  the  vacancy,  arising  from  this  or  from  any 
other  cause,  shall  be  filled  by  appointment  by  the  President. 

SECTIONS   OF   THE   SOCIETY 

C  51  The  Council  may,  in  its  discretion,  authorize  the  or- 
ganization of  Sections  of  any  or  all  grades  of  membership,  for 
purposes  which  are  in  harmony  with  the  object  of  the  Society. 
Such  Sections  may  be  geographical  or  professional,  and  shall 
have  such  powers  and  act  under  such  rules  and  regulations  as 
the  Council  may  from  time  to  time  prescribe.  The  Constitution 
and  By-Laws  of  such  Sections  shall  be  in  harmony  with  the  Con- 
stitution, By-Laws  and  Rules  of  the  Society  and  shall  receive  the 
approval  of  the  Council  before  going  into  effect. 

STUDENT  ENROLLMENT 

The  Council  may  further,  in  its  discretion,  authorize  the  enroll- 
ment, individually  or  by  group,  of  persons  under  thirty  years 
of  age  who,  at  the  time  of  application,  shall  be  bona  fide  students 
of  a  recognized  institution  of  engineering,  or  pursuing  a  course 
of  study  in  automobile  engineering.  Student  enrollment  shall 
be  for  a  term  of  three  years,  which  term  shall  not  be  renewable. 
Enrolled  students  shall  not  be  members  of  the  Society,  or  be 
entitled  to  vote  or  hold  office. 

PUBLICATIONS 

C  52  The  official  record  of  papers,  reports  and  discussions 
and  other  literature  of  interest  to  the  Society  shall  be  published 
and  distributed  as  the  Council  may  direct.     The  public  shall 
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have  free  access  to  the  library  of  the  Society,  under  such  regu- 
lations as  the  Council  may  formulate. 

C  53  The  Society  shall  claim  no  exclusive  copyright  to  any 
papers  read  at  its  meetings,  or  any  reports  or  discussions  thereon. 
The  policy  of  the  Society  shall  be  to  give  the  papers  read  before 
and  reports  adopted  at  its  meetings  wide  circulation,  with  a  view 
to  making  the  work  of  the  Society  known,  encouraging  engineer- 
ijag  progress,  fulfilling  the  Society's  object  and  extending  the  pro- 
flessional  reputation  of  its  members. 

C  54  The  Society  shall  not  be  responsible  for  statements  or 
opinions  advanced  in  papers  or  in  discussions  at  its  meetings. 
Matters  relating  to  politics  or  purely  to  trade  shall  not  be  dis- 
cussed at  a  meeting  of  the  Society,  or  be  included  in  its  publi- 
cations. 

STANDARDS  AND  FORMULAS 

C  55  The  Society  may  approve  or  adopt  any  standard, 
formula  or  engineering  practice,  but  shall  not  approve  any 
engineering  or  commercial  enterprise.  It  shall  not  consent  to 
the  use  of  its  name  or  initials  in  any  commercial  work  or  busi- 
ness, except  to  indicate  conformity  with  its  standards  or  recom- 
mended practices. 

The  right  to  use  the  Society  emblem  shall  not  be  granted  to 
any  but  members  and  then  only  for  Society  purposes. 

AMENDMENTS  TO  THE  CONSTITUTION 

C  56  At  any  Annual  or  Semi-Annual  Meeting  of  the  Society 
any  voting  member  may  propose  in  writing  an  amendment  to  this 
Constitution.  Such  proposed  amendment  shall  not  be  voted  on  at 
that  meeting,  but,  if  duly  seconded  by  a  voting  member,  shall 
be  open  to  discussion  and  to  such  modification  as  may  be  ac- 
cepted. The  proposed  amendment  shall  be  mailed  by  the  Sec- 
retary to  each  member  of  the  Society  entitled  to  vote,  at  least 
sixty  days  previous  to  the  next  Annual  or  Semi-annual  Meeting, 
accompanied  by  comment  of  the  Council,  if  it  so  elects.  At  that 
Annual  or  Semi-Annual  Meeting  such  proposed  amendment  shall 
be  presented  for  discussion  and  final  amendment,  and  shall  sub- 
sequently be  submitted  by  letter  ballot  to  all  members  entitled  to 
vote,  provided  that  20  votes  are  cast  in  favor  of  such  submis- 
sion. The  letter  ballot,  accompanied  by  the  text  of  the  pro- 
posed amendment,  shall  be  mailed  by  the  Secretary  to  each  mem- 
ber of  the  Society  entitled  to  vote,  promptly  after  the  close  of  the 
said  meeting.     Thirty  days  after  the  date  on  which  the  ballots 
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are  mailed  to  the  voting  membership,  the  ballots  returned  shall 
be  counted  by  Tellers  appointed  as  provided  in  the  By-Laws. 
The  Tellers  shall  announce  immediately  the  result  of  the  vote, 
which  shall  be  mailed  to  the  members  by  the  Secretary.  The 
adoption  of  the  amendirent  shall  be  decided  by  a  majority  of  the 
votes  cast. 

An  amendment  shall  take  effect  immediately  upon  the  an- 
nouncement of  its  adoption. 

AMENDMENTS   TO   BY-LAWS  AND  RULES 

C  57  For  the  further  ordering  of  the  affairs  of  the  Society, 
the  Council  may,  by  a  two-thirds  vote  of  its  members  present, 
amend  the  By-Laws  in  harmony  with  this  Constitution,  provided 
that  written  notice  of  such  proposed  amendment  shall  have  been 
given  at  the  previous  regular  meeting  of  the  Council ;  and,  pro- 
vided further,  that  the  Secretary  shall  have  mailed  to  each  mem- 
ber of  the  Council  a  copy  of  such  proposed  amendment,  at  least 
ten  days  in  advance  of  the  meeting  of  the  Council  at  which  action 
is  to  be  taken.  The  amendment  shall  take  effect  immediately  on 
its  passage  by  the  Council.  Such  amendment  shall  be  announced 
in  the  next  regular  publication  of  the  Society. 

C  58  The  Council  may,  by  a  majority  vote  of  the  members 
present  at  any  meeting,  establish,  amend,  or  annul  Rules  for  the 
conduct  of  the  business  affairs  of  the  Society;  for  the  ordering 
and  conduct  of  its  professional  or  business  meetings ;  and  for  the 
guidance  of  its  committees  in  their  work  and  reports — provided 
that  such  Rules  are  in  harmony  with  the  Constitution  and  By-Laws 
of  the  Society. 

REPORT  OF  TELLERS  ON  CONSTITUTIONAL 
AMENDMENT  BALLOT 

August  15th,  19 1 4. 
Society  of  Automobile  Engineers, 

1790  Broadway,  New  York  City. 
Gentlemen: 

The  result  of  votes  cast  by  S.  A.  E.  members,  counted  to-day, 
is  as  follows : 
Affirmative         Negative  Void  Total 

225  3  2  230 

We  hereby  authorize  the  Secretary  to  announce  the  above  to 
the  members  of  the  Society. 

(Signed)         Joseph  A.  Anglada, 
Niran  Bates  Pope, 
Herbert  Chase, 

Tellers. 
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THE  S.  A.  E.  HANDBOOK 

The  S.  A.  E.  Handbook,  inaugurated  during  the  presidency 
of  Henry  Souther  largely  as  a  result  of  his  idea  and  work,  has 
been  a  distinct  success  and  is  growing  rapidly.  In  it  are  con- 
tained versions  of  the  S.  A.  E.  standards  and  recommended 
practices  and  general  engineering  matter  approved  by  the  Data 
Sheet  Division  as  pertinent  in  a  more  or  less  important  way  to 
automobile  engineering  practice.  The  last  mentioned  matter  is, 
of  course,  largest  in  volume,  and  under  the  very  able  leadership 
of  B.  D.  Gray,  chairman  of  the  Data  Sheet  Division,  is  being 
issued  as  rapidly  as  conditions  permit. 

Last  January  eighty-eight  data  sheets  were  issued.  These 
referred  to  both  S.  A.  E.  recommended  practices  and  general 
engineering  data.  Later  ten  data  sheets  of  Society  recommended 
practices  were  issued.  One  hundred  and  thirty-three  sheets 
relating  principally  to  general  automobile  engineering  data  were 
distributed  among  the  members  this  month. 

As  stated  in  a  recent  communication  from  Mr.  F.  G.  Hughes, 
the  data  in  the  S.  A.  E.  book  have  proven  so  valuable  from  an 
engineering  viewpoint  that  their  place  could  not  be  occupied  by 
any  other  set  of  data  now  extant.  The  principal  function  of  the 
data  is  perhaps  the  use  by  draftsmen  which  obviates  the  creation 
and  production  of  designs  containing  immaterial  differences 
from  the  S.  A.  E.  practices.  In  the  recommendations  made  by  the 
professional  committees  of  the  Society  it  has  always  been  borne 
in  mind  that  the  development  of  parts  susceptible  to  improvement 
in  design  should  not  be  interfered  with.  It  has  been  very  clear, 
however,  that  there  are  almost  innumerable  details  relating  to 
automobile  designe  and  construction  which  are  capable  of 
standardization. 

All  members  of  the  Society  receive  at  the  time  of  election  com- 
plete sets  of  S.  A.  E.  Data  Sheets  and  supplemental  sheets  issuccl 
thereafter.  The  data  sheets  are  also  sold  to  non-members  of  the 
Society  at  proper  prices.  The  original  action  of  the  Society  in 
issuing  data  sheets  in  loose-leaf  form  has  proven  very  happy,  as 
it  permits  rapid  supersedence  of  a  given  sheet  in  case  of  any  error 
found  therein  or  new  development  in  the  art  requiring  co32:nizance. 
The  data  sheets  are  issued  in  two  sizes,  both  of  which  fit  standard 
forms  of  loose-leaf  folders,  the  smaller  size  measuring  4^  x  7J4 
and  the  larger  sheet  8j^  x  11.  The  Council  of  the  Society  has 
recently  authorized  the  issuance  of  the  larger  data  sheet  in  order 
that  matter  which  cannot  be  incorporated  properly  on  the  smaller 
data  sheets  can  be  shown. 
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EUROPEAN  TRIP  POSTPONED 

As  will  doubtless  have  been  anticipated  by  the  members,  the 
Second  European  Visit  of  the  Society  scheduled  for  this  autumn 
will  not  be  made,  owing  to  the  deplorable  state  of  war  prevalent 
among  our  British  and  Continental  brethren.  The  decision  was 
formally  reached  at  the  meeting  of  the  Council  held  this  month 
that  the  trip  be  postponed  indefinitely. 

THE    SECTIONS 

The  work  of  the  Sections  of  the  Society  has  been  main- 
tained with  steady  and  increasing  interest.  In  addition  to  the 
Detroit,  Indiana  and  Metropolitan  Sections,  a  Section  has 
been  formed  in  Cleveland,  and  one  will  probably  be  started  in 
Chicago.  Through  the  general  very  generous  spirit  of  co-opera- 
tion among  the  members  methods  whereby  the  work  of  the  Sec- 
tions can  be  conducted  as  efficiently  as  possible  are  being  devised. 
This  will  certainly  enhance  the  value  of  the  technical  product  of 
the  Society,  as  well  as  continue  and  extend  the  already  existing 
admirable  fellowship  among  S.  A.  E.  members. 

STANDARDS  COMMITTEE  APPOINTMENTS 

The  Council  has  recently  added  several  members  to  the  personnel 
of  the  Standards  Committee,  the  appointments  being  as  specified  below 
with  the  respective  assignments: 

Carbureter  Fitting  Division — C.   P.   Grimes. 

Commercial  Car  Wheels  Division — F.  F.  Phillips. 

Data  Sheet  Division — E,  S.  Foljambe. 

Electrical  Equipment  Division — H.  W.  Harper,  Joseph  Bijur,  H.  G. 
Osburn. 

Lock  Washers  Division — C.  W.   McKinley. 

Miscellaneous  Division — E.  R.  Whitney 

Research  Division — Daniel  Roesch. 

Springs  Division — C.  E.  Clemens,  C.  E.  Reddig,  C.  W.  McKinley. 

Standards  Exchange  Division — W.  F.  Herst,  W.  R.  Strickland. 

BROACHES  DIVISION  ACCOMPLISHMENT 

In  the  considerable  volume  of  work  accomplished  by  the 
Standards  Committee  there  is  perhaps  none  more  conspicuous  or 
clean-cut  than  that  of  the  Broaches  Division  (of  which  C.  W. 
Spicer  is  chairman),  which  has  made  recommendations  for  square 
broached  fittings,  taper  fittings,  six-spline  fittings,  ten-spline  fit- 
tings and  four-spHne  fittings,  which  have  been  accepted  by  the 
Society. 
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COMPARABLE  MOTOR  TEST  DATA 

The  Motor  Testing  Division  has,  after  some  years  of  study, 
contributed  specific  recommendations  of  great  value  for  use  in 
the  conduct  of  commercial  tests  of  internal  combustion  motors. 
This  information  has  been  reduced  to  three  forms  upon  which 
the  characteristics  of  the  motors,  as  well  as  of  the  accessories 
thereof,  and  the  test  results  will  be  indicated,  and  a  code  speci- 
fying useful  points  for  consideration  in  the  conduct  of  the  tests. 
It  is  confidently  expected  that  the  work  of  the  Motor  Testing 
Division  will  result  in  much  good  in  that  it  will  permit  really 
approximate  comparison  of  test  results  of  motors  of  various 
makes,  inasmuch  as  the  above  mentioned  forms  will  be  used  in 
making  the  tests  in  the  factories  throughout  the  country.  The 
prospective  use  of  such  forms  by  the  members  of  the  Society 
generally  was  one  of  the  prime  considerations  actuating  the 
Council  in  authorizing  a  larger  size  of  data  sheets.  The  work 
of  the  Motor  Testing  Division  has  proceeded  along  the  idea 
expressed  some  years  ago  by  Mr.  H.  L.  Connell,  secretary  of  the 
Detroit  Section  of  the  Society.  Mr.  John  O.  Heinze  is  the  chair- 
man of  the  Division,  and  has  devoted  a  great  deal  of  time  to  its 
work.  Mr.  Herbert  Chase  has  also  given  considerable  time  to  the 
consideration  of  the  details  of  the  recommendation  of  the  Division. 

PLEASURE   CAR  WHEELS  DIVISION 

The  interest  at  the  session  of  the  Society  this  summer  in  the 
strength  tests  of  rims  for  pneumatic  tires  made  for  the  Pleasure 
Car  Wheels  Division  was  commensurate  with  that  of  almost  any 
of  the  subjects  presented,  owing  to  the  fact  that  the  data  were 
absolutely  new,  having  been  secured  only  after  an  expenditure 
of  considerable  time  and  money  by  two  tire  manufacturing  com- 
panies. Allied  with  the  work  of  the  S.  A.  E.  committees  is  the 
consideration  of  the  standards  of  pneumatic  rims  recently  pro- 
mulgated by  the  Society  of  Motor  Manufacturers  and  Traders 
of  Great  Britain  and  now  generally  adopted  as  the  European 
standard.  There  was  presented  at  the  summer  meeting  a  very 
keen  and  clear  analysis  of  points  involved  in  these  European 
standards  with  reference  particularly  to  the  tolerances  from 
precise  measurement  specified  which  vary  greatly  from  figures 
specified  in  American  practice. 


ELECTRICAL  EQUIPMENT  DIVISION 

The  Electrical  Equipment  Division,  of  which  Past-President 
Riker  is  chairman,  is  doing  splendid  work  in  clarifying  the  more 
or   less   new   points    involved    in    the    installation    of    electrical 
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apparatus  oti  j^asoline  cars.  It  is  very  generally  felt  that  stand- 
ardization of  these  elements  of  motor  car  construction  at  this 
time  so  far  as  possible  will  be  of  very  great  value  to  the  parts 
makers,  car  manufacturers,  -service  depart  rents  and  car  owners. 


MISCELLANEOUS  DIVISION  WORK 

The  Miscellaneous  Division  (John  (i.  LUz,  chairman)  is  deal- 
ing with  a  number  of  questions,  all  important,  including  recom- 
mendations conforming  to  and  anticipating  advance  practice  as  to 
spark  plug  shells,  details  of  rod  and  yoke  ends,  etc.  The  Division 
is  also  studying  some  large  subjects,  such  as  uniformity  of  license 
pads  used  in  various  states,  not  to  speak  of  gasoline  and  lubri- 
cating oil  specifications. 

STOCK  SIZES  OF  ROLLER  BEARINGS 

The  Ball  and  Roller  Bearing  Division  is  proceeding  upon  the 
theory  that  it  will  be  possible  to  reduce  the  very  large  number 
of  stock  sizes  of  roller  bearings  now  existing.  A  considerable 
amount  of  data  in  this  connection  has  been  collected  by  Past- 
President  Marmon.  the  chairman  of  the  Division. 


IRON  AND  STEEL  DIVISION 

The  Iron  and  Steel  Division,  the  merit  of  the  work  of  which 
has  been  recognized  generally  in  this  country  and  abroad,  is 
making  promising  headway  in  the  collection  from  original  sources 
of  data  as  to  the  physical  properties  to  be  reasonably  expected 
from  S.  A.  E.  steels  with  given  heat  treatments.  The  data  as 
received  in  sufficient  volume  will  be  collated  and  issued  to  the 
membership  in  both  curve  and  tabular  form. 

It  is  generally  agreed  that  some  materials  which  are  being 
used  have  been  reduced  in  price  by  the  makers,  due  to  the  fact  that 
the  practice  promulgated  by  the  S.  A.  V..  has  thrown  a  great  many 
specifications  which  were  nearly  identical  i  ito  one  group.  Among 
the  benefits  that  have  been  seen  is  the  avoidance  of  the  necessity 
of  producing  steels  to  specifications  which,  while  they  match 
each  other  in  efficiency,  so  nearly  approach  each  other  without 
exactly  coinciding  that  it  seemed  impossible  for  the  steel  producer 
to  come  anywhere  near  the  position  of  being  able  to  carry  any 
materials  in  stock.  High-priced  branded  steel  is  less  used.  It  is 
believed  that  the  S.  A.  E.  is  responsible  for  the  lower  prices  of 
steel  during  the  last  several  years,  especially  those  of  alloy 
composition. 
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The  forms  reproduced  below  in  small  size  show  the  manner  in  which 
the  Iron  and  Steel  Division  is  collecting  data  of  physical  properties  of 
S.  A.  E.  Steels. 
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Submitttd  at 
Summer  Meeting 


ELECTRIC  VEHICLE   DIVISION    PROGRESS   REPORT 

The  first  meeting  of  the  Electric  Vehicle  Division  after  its  appoint- 
ment was  held  at  the  headquarters  of  the  Society  on  April  8,  1914.  A 
number  of  members  of  the  Standardization  Committee  of  the  Electric 
Vehicle  Association  of  America  were  in  attendance  and  an  extended 
informal  discussion  was  had  as  to  relations  between  the  E.V.A.  Commit- 
tee which  has  been  established  for  a  number  of  years  and  has  a  large 
volume  of  work  under  way  in  addition  to  having  already  adopted  certain 
standards,  and  the  newly  appointed  S.A.E.  Committee.  Pertinent  com- 
ments were  also  made  on  the  fact  that  the  electric  vehicle  industry  was 
not  represented  on  several  Divisions  of  the  S.A.E.  Standards  Committee, 
the  work  of  which  should  not  be  confined  to  standardization  with  ref- 
erence to  gasoline  vehicles  only,  and  to  the  fact  also  that  several  Divi- 
sions bore  titles  likely  to  cause  confusion  of  mind  since  the  appointment 
of  this  new  Electric  Vehicle  Division,  notably  the  Motor  Testing  Division 
which  has  to  do  solely  with  internal  combustion  engines,  and  the  Electric 
Equipment  Division  which  has  to  do  solely  with  electric  equipment  on 
gasoline  cars. 

Agreement  was  reached  to  hold  a  second  meeting  before  the  mid- 
summer S.A.E.  Meeting  after  the  selection  of  a  Chairman  by  mail  vote, 
at  which  meeting  the  Division  should  permanently  organize  and  take  up 
any  matters  which  might  come  before  it,  especially  the  work  being  carried 
on  by  the  E.V.A. 

The  second  meeting  was  held  at  the  Society's  headquarters  on  June  2nd, 
the  Electric  Vehicle  Association  again  being  represented  by  several  mem- 
bers, and  a  representative  of  the  National  Automobile  Chamber  of  Com- 
merce also  being  in  attendance.  The  decision  was  reached  that  it  was 
highly  desirable  that  the  S.A.E  Division  should  include  in  its  member- 
ship all  of  the  E.V.A.  Committee  members  who  are  also  S.A.E.  members 
and  the  Council  at  its  last  meeting  has  considerately  met  our  views  in  this 
matter,  at  the  same  time  making  some  other  slight  changes  in  the  com- 
mittee personnel  which  is  now  constituted  as  follows : 

Arthur  J.  Slade,  Consulting  Engineer  (Chairman). 

J.  R.  C.  Armstrong,  Chief  Electrical  Engineer,  General  Vehicle  Co. 

H.  S.  Baldwin,  Engineer,  General  Electric  Company. 

E.  J.  Bartlett,  Assistant  Sales  Manager  Truck  Department,  Baker 
Motor  Vehicle  Co. 

J.  R.  Coleman,  Chief  Engineer,  Atterbury  Motor  Car  Co. 

W.  H.  Conant,  Detroit  Manager,  Gould  Storage  Battery  Co. 

R.  S.  Fend,  Chief  Engineer,  Woods  Motor  Vehicle  Co. 

Bruce  Ford,  4th  Vice-president,  Electric  Storage  Battery  Co. 

John  H.  Hertner,  Mechanical  Engineer,  Rauch  &  Lang  Carriage  Co. 

Walter  E.  Holland,  Research  Elngineer,  Anderson  Electric  Car  Co. 
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Benj.  Jerome,  Chief  Draftsman  and   Engineer  Couple  Gear  Freight 

Wheel  Co. 
H.  H.  Kennedy,  Chief  Engineer,  The  Waverly  Co. 
Wm.  P.  Kennedy,  Consulting  Engineer. 
Ernest  Lunn,  President,  Walker  Vehicle  Co. 

E.  J.  Ross,  Jr.,  Mgr.  Sales  Engr.  Dept.,  Edison  Storage  Battery  Co. 
T.  H.  Schoepf,  General  Engineer,  Westinghouse  Elec.  &  Mfg.  Co. 
W.  J.  B.  Thomas,  Chief  Engineer,  Century  Electric  Car  Co. 
C.  A.  Ward,  Secy.  &  Treas.  Ward  Motor  Vehicle  Co. 

E.  R.  Whitney,  Chief  Engineer,  Commercial  Truck  Co.  of  America. 

F.  A.  Whitten,  Chief  Engineer,  General  Motors  Truck  Co. 

G.  W.  Wesley,  Vice-president,  General  Vehicle  Co. 

This  committee  is  thoroughly   representative   of  all  electric   vehicle  en- 
gineering interests. 

In  view  of  the  sentiment  of  the  committee  that  the  S.A.E.  should 
originate  electric  vehicle  standardization  work  rather  than  the  E.V.A., 
Mr.  E.  R.  Whitney,  Chairman  of  the  Standards  Committee  of  the  latter, 
proposed  to  recommend  to  the  President  and  the  Board  of  Directors  of 
that  association  that  the  records  and  other  results  of  its  valuable  work 
extending  over  a  period  of  years  be  transferred  to  the  S.A.E.  Electric 
Vehicle  Division,  and  we  report  with  pleasure  that  favorable  action  was 
taken  on  this  matter  at  a  meeting  on  June  19th,  so  that  this  Society  can 
now  proceed  with  its  standardization  work  with  the  advantage  of  both 
the  records  and  the  personnel  of  the  E.V.A.  Standardization  Committee. 

In  addition  to  the  large  volume  of  data  on  subjects  under  investiga- 
tion by  the  E.V.A.,  standards  already  adopted  by  the  National  Automobile 
Chamber  of  Commerce,  also  data  on  batteries  referred  by  the  Data  Sheet 
Division,  and  subjects  submitted  by  the  Division  members  were  laid  be- 
fore the  committee  and  the  decision  was  reached  to  appoint  five  sub- 
committees to  which  all  these  matters  could  be  referred.  The  following 
sub-committees  were  therefore  created : 

Motors  &  Controllers — W.  E.  Holland,  Chairman,  H.  S.  Baldwin, 
T.  H.  Schoepf. 

Batteries,  Wiring  &  Charging  Appliances — G.  W.  Wesley,  Chairman, 
Bruce  Ford,  E.  J.  Ross,  Jr.,  W.  H.  Conant,  E.  R.  Whitney. 

Lamps — R.  S.  Fend,  Chairman,  Ernest  Lunn,  Benj.  Jerome. 

Speed  and  Mileage  Ratings — F.  A.  Whitten,  Chairman,  E.  J.  Bartlett, 
Wm.  P.  Kennedy. 

Tires — E.  R.  Whitney,  Chairman,  J.  H.  Hertner,  F,  A.  Whitten. 

To  these  sub-committees  will  be  forwarded  the  data  at  present  on  hand 
from  all  sources  and  it  is  expected  by  this  means  prompter  action  can  be 
taken  on  given  subjects  than  would  be  possible  in  any  other  way. 

In  view  of  the  fact  that  the  following  Divisions  of  the  S.A.E.  Standards 
Committee  do  not  comprise  in  their  membership  any  electric  vehicle  en- 
gineers, this  Division  desires  that  the  Council  give  consideration  to  the 
desirability  of  appointing  at  least  one  electric  vehicle  engineer  to  each  of 
the  following  divisions  when  favorable  occasion  offers : 
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Ball  and  Roller  Bearings. 
Frame  Sections. 
Nomenclature. 
Pleasure  Car  Wheels. 
Springs. 
Standardization  on  these  subjects  is  equally  of  interest  to  the  electric 
vehicle  engineer  and  the  gasoline  vehicle  engineer. 

The  Division  is  much  pleased  to  note  the  appointment  by  the  Council 
at  its  last  meeting  of  Mr.  E.  R.  Whitney  of  this  Division  as  a  member  of 
the  Miscellaneous  Division. 

The  interest  of  the  members  of  this  Division  is  very  marked  and  it  is 
confidently   expected   that  reports   on   both   standards  and  recommended 
practice  which  will  prove  to  be  of  value  to  the  Society  and  the  electric 
vehicle  industry  will  be  the  result  of  its  work. 
Respectfully  submitted. 
ELECTRIC  VEHICLE  DIVISION, 

Arthur  J.  Slade, 

Chairman. 


Submitted  at 
Summer  Meeting. 

RESEARCH  DIVISION  PROGRESS  REPORT 

The  Research  Division  begs  to  submit  the  following  report  of  progress 
of  the  investigation  involving  the  determination  of  proper  tap  drill  sizes. 

Briefly  stated,  this  investigation  is  at  the  request  of  the  Standards 
Committee,  who  have  felt  the  necessity  of  some  specific  standard,  which 
could  be  adopted  by  all  of  the  automobile  manufacturers  as  well  as  those 
in  other  lines  of  work  could  they  be  made  to  see  the  advantages  of  such 
adoption.  The  purpose  of  this  investigation  is  to  determine  the  relation 
between  strength  of  bolt  or  thread  and  the  depth  of  the  latter.  Tap 
manufacturers  have  for  a  long  time  been  concerned  with  the  life  of  a 
tap  and  although  it  may  be  said  in  passing  that  there  exists  a  wide 
diversity  in  the  cutting  abilities,  and  also  the  powers  required  to  operate, 
both  of  which  have  a  direct  bearing  upon  the  life  of  a  tap,  there  is  a 
serious  question  regarding  the  advisability  of  drilling  a  hole  such  as 
will  give  a  full  depth  of  thread.  This  is  for  the  reason  that  although 
it  would  be  generally  conceded  a  thread  of  full  depth  might  give  more 
strength  than  a  thread  of  partial  depth,  the  extra  power  required  in 
tapping  and  the  attendant  probability  of  breakage  are  out  of  all  propor- 
tion to  this  slight  additional  strength.  Consequently  the  desire  is  to 
perform  actual  tests  as  to  the  strength  of  threads  of  various  depths  in 
order  to  discover  a  "balance"  between  this  and  the  life  of  the  tap.  There 
are  at  present  in  use  in  shops  throughout  the  country  tap  drill  sizes  which 
vary  from  a  thread  depth  of  70  per  cent,  to  100  per  cent.  Naturally,  this 
is  good  cause  for  an  attempt  at  standardization. 
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Pursuant  to  this  idea,  the  Chairman  of  this  Division  has  carried  on 
correspondence  with  those  interested  and  has.  endeavored  to.  stimulate 
interest,  when  needed,  in  an  attempt  at  co-operation  by  the  manufac- 
turers. Obviously  enough,  there  are  many  who  welcome  such  a  research 
while  there  are  others  who  feel  quite  secure  in  going  their  own  way. 
This  correspondence  has  taken  much  time  and  has  covered  much  terri- 
tory, but  the  Division  is  glad  to  report  that  it  is  now  in  receipt  of  letters 
from  all  representative  tap  and  die  manufacturers,  stating  not  only  their 
willingness  to  be  of  assistance,  but  their  desire  to  furnish  taps  for  use. 

These  taps  range  in  size  from  No.  8  to  1J/2"  by  sixteenths  of  an  inch, 
both  U.  S.  Standard  and  S.  A.  K  threads,  and  are  in  the  process  of  .being 
received.  They  are  to  be  sorted  and  sent  to  the  various  members  of  the 
Research  Division  who  will  obtain  material,  drill  holes  giving  100,  go,  80 
and  70  per  cent,  depth  of  thread,  tap  the  holes  in  a  careful  manner  so  as 
to  provide  a  fair  comparison,  and  test  for  strength.  The  various  materials 
used  will  range  from  aluminum  to  steel,  including  cast  iron  and  bronze. 

Eventually  tables  will  be  published  and  curves  drawn  which  will  show 
the  information  obtained  and  a  recommendation  regarding  a  standard 
will  be  submitted  for  your  discussion,  approval  and  adoption. 

Briefly,  your  committee  has  accomplished  all  of  the  preliminary  work 
incident  to  this  investigation  and  is  now  ready  to  undertake  actual  testing. 
The  results  should  be  available  for  submission  to  you  in  a  reasonable 
time,  bearing  in  mind  that  the  work  which  is  being  contemplated  will 
cover  nearly  2,000  tests. 


APPLICATIONS  FOR  MEMBERSHIP 

A  list  of  current  applications  for  membership  received  is  given 
below.  The  members  are  urged  to  send  for  the  consideration  of 
the  Council,  which  under  the  revised  Constitution  has  jurisdiction 
of  the  election  as  well  as  the  grading  of  applicants  for  member- 
ship, any  pertinent  infonnation  with  regard  to  those  whose  names 
are  given  which  the  Council  should  have  prior  to  the  election  of 
any  of  the  said  applicants.  It  is  requested  that  communications 
from  the  members  in  this  connection  should  be  sent  promptly,  in 
any  event  before  September  28th. 

Adams,  Charles  E.,   President,  Cleveland   Hardware  Co.,  Cleveland,  O. 

Alms,  W.  E.,  Field  Engineer,  Findeisen  &  Kropf  Mfg.  Co.,  Chicago,  111. 

Bliss,  Harold  X.,  Chief  Engineer,  Gas  Engine  Dept.,  B.  F.  Sturtevaht 
Co.,   Hyde    Park,   Mass. 

Bott,  Geo.  R.,  Engineering  Manager,  Norma  Co.  of  America,  1790  Broad- 
way, New  York  City. 

Bouggy,  Clifford  M..  Assistant  to  President.  J.  S.  Bretz  Co..  \ew\York 
City.' 

Caldwell;  E. -deH..  Vice-President  and  Chief  Engineer,  EnijMre  Axle  Co., 
Dunkrrk,- New  York.  -    . ■  '      . 
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Cunningham,  Dr.  Richard  R.,  Chief  Electrical  Engineer,  Splitdorf  Elec- 
trical Co.,  Newark,  New  Jersey. 

Curtiss,  Carlos  W.,  Secretary  and  General  Manager,  Splitdorf  Elec- 
trical Co.,  Newark,  New  Jersey. 

Daniels,  George  E.,  Vice-President  and  General  Manager,  Oakland  Motor 
Car  Co.,  Pontiac,  Michigan. 

Dorman,  A.  D.,  Manager,  Chicago  District  and  Warehouse,  Union  Drawn 
Steel  Co.,  Chicago,  111. 

George,  I.  A.,  Consulting  Engineering  and  Superintendent  of  Construc- 
tion, George  Automatic  Roller  Bearing  Co.,  Hamilton,  O. 

Gildner,  H.  H.,  Chief  Engineer,  S.  K.  F.  Ball  Bearing  Co.,  New  York  City. 

Grant,  Chas.  H.,  Efficiency  Engineer,  Page-Fence  Co.,  Adrian,  Mich. 
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Paper  presented  at  Summer  Meeting 


ELECTRIC  TRANSMISSIONS  FOR 
MOTOR  CARS 

By  Justus  B.  Entz 
(Member  of  the  Society) 

Electric  transmission  systems  as  applied  to  motor  cars  consist 
of  methods  of  electrically  controlling  the  transmission  of  the  power  of 
the  engine  to  the  wheels.  It  is  necessary  not  only  to  c9ntrol  and  trans- 
mit the  power  but  to  do  so  at  varying  speed  and  torque  ratios  while 
developing  the  full  power  of  the  engine.  One  method  of  electric  trans- 
mission consists  of  a  dynamo  or  electric  generator  driven  by  the  engine 
and  supplying  electric  energy  to  one  or  more  motors  connected  with  the 
driving  wheels.  Another  method  consists  of  a  dynamo-electric  machine 
connected  with  or  mounted  on  the  driving-shaft  and  adapted  to  assist 
the  engine  at  times  of  heavy  load,  drawing  its  energy  from  a  storage 
battery,  and  in  turn  charging  at  times  of  light  load,  becoming  auto- 
matically a  generator  for  that  purpose  and  utilizing  the  surplus  power  of 
the  engine.  The  third  system  is  known  as  the  Entz  electric  transmission, 
and  consists  of  a  dynamo-electric  machine,  one  member  of  which,  the 
field  magnet,  is  connected  to  the  engine  crankshaft  and  takes  the  place 
of  the  flywheel,  the  armature  being  connected  with  the  driving-shaft. 
This  unit  serves  to  transmit  the  turning  effort  of  the  engine  to  the 
driving-shaft  by  means  of  current  established  in  its  circuit,  due  to  a 
speed  difference  between  its  members  on  what  constitutes  the  high  speed 
of  the  electric  transmission.  This  speed  difference  is  small,  as  the 
armature  and  field  winding  is  short-circuited  upon  itself.  Any  effort 
exerted  by  the  engine  on  one  of  these  members,  such  as  the  field  magnets, 
must  be  transmitted  in  full  to  the  other  member  or  armature  which  is 
mounted  on  the  driving-shaft.  The  arrangement  is  similar  to  that  in  the 
familiar  electric  dynamometer  used  for  engine  testing,  in  which  the  torque 
of  the  engine  is  measured  by  rotating  one  member  by  the  engine  and 
leaving  the  other  free  to  revolve  around  its  center  but  restraining  it  by 
an  opposing  resistance  such  as  a  spring  balance  or  scales  which  measures 
its  effort  to  turn  and  therefore  the  turning  effort  of  the  engine.  This 
clutch-generator  of  the  electric  transmission  constitutes  a  very  elastic 
clutching  and  transmitting  means,  but  is  not  by  itself  capable  of  trans- 
mitting more  than  the  torque  of  the  engine.  For  higher  torque  upon  the 
driving-shaft,  use  is  made  of  an  electric  motor  whose  armature  is  mounted 
upon  the  driving-shaft  and  which  receives  current  from  the  first  machine 
or  clutch-generator.  Thus  on  speed  positions  below  the  highest  the  motor 
is  included  in  the  circuit  of  the  clutch-generator.  If  the  windings  of  the 
two  machines  be  the  same,  and  the  same  current  passing  through  each,  the 
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torque  represented  by  that  current  which  will  be  the  same  in  each,  and  the 
electromotive-force  will  be  the  same  in  each  for  the  same  speed-difference 
between  armature  and  field. 
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Thus  if  the  full  torque  of  the  engine  were  transmitted  for  a  slip  or 
speed-difference  between  armature  and  field  of  the  clutch-generator  of 
75  r.p.m.,  and  the  motor  with  the  same  electrical  resistance  were  included 
in  the  circuit,  the  slip  loss  would  be  increased  to  150;  if  the  engine  were 
running  at  1500  r.p.m.  the  speed  representing  useful  power  would  be 
1350  r.p.m.  at  engine  torque;  but  the  torque  on  the  driving-shaft  will 
have  been  doubled  beca^use  of  the  motor,  and  a  C.E.M.F.  all  will  have 
been  set  up  in  thcf  motor,  which  must  be  overcome  by  the  clutch- 
generator,  which  results  in  a  speed  of  675  of  the  driving-shaft  and  a 
torque  double  that  of  the  engine,  the  clutch-generator  then  having  a 
slip  of  825,  150  being  due  to  the  resistance  of  the  clutch-generator  and 
motor  and  675  to  overcoming  the  C.E.M.F.  of  the  motor,  the  latter  repre- 
senting useful  work  in  the  return  it  gives  to  the  driving-shaft  in  addi- 
tional torque.  Gradations  of  control  in  speed  and  torque  are  secured 
by  means  of  varying  the  field  strength  of  the  clutch-generator  and  motor, 
as  will  be  shown  later  on. 

In  order  to  make  a  comparison  of  the  different  methods  of  the  trans- 
mission and  control  of  the  power  of  a  gas  engine  to  the  driving-wheels 
of  an  automobile  I  show  a  few  curves  giving  the  characteristics  of  each 
type.  These  show  the  speed  of  the  vehicle  for  different  tractive  efforts 
expressed  in  percentage  of  weight  of  car.  In  the  case  of  the  mechanical 
transmission,  curves  are  shown  for  three  different  gear  ratios,  the  inter- 
mediate being  1.6  times  the  reduction  of  the  high  and  the  low  3  times. 
The  intermediate  and  low  have  been  taken  at  90  per  cent,  efficiency  and 
the  high  at  100  per  cent,  efficiency.  The  speeds  and  tractive  efforts  shown 
correspond  to  those  of  a  car  of  4,700  pounds  loaded,  with  sH  reduction 
on  high  and  36"  wheels. 

The  engine  has  a  maximum  horsepower  of  42.5  at  1,500  r.p.m. 

Referring  to  curve  /-/,  showing  the  performance  in  speed  and  tractive 
effort  on  the  high  gear  of  the  mechanical  transmission,  if  the  resistance 
to  motion  on  the  level  be  as  shown  by  curve  /?-/?,  the  maximum  speed 
would  be  51  miles  per  hour,  and  the  maximum  grade  that  could  be  climbed 
5  per  cent.,  at  speeds  between  15  and  30  m.p.h.,  the  climbing  ability  falling 
off  at  speeds  above  and  below  these  points.  As  the  engine  commences 
to  fall  off  rapidly  in  torque  at  speeds  below  300  r.p.m.,  corresponding  to 
10  m.p.h.,  it  becomes  necessary  to  shift  to  a  lower  gear,  in  which  case 
tractive  efforts  and  speeds  are  obtained  corresponding  to  those  shown  by 
curve  2-2  for  intermediate  gear,  and  curve  3-3  for  low  gear.  On  high 
gear  the  tractive  effort  at  1,500  r.p.m.  is  6.9  per  cent,  and  the  maximum 
8.1  per  cent,  at  900  r.p.m. 

We  will  now  consider  the  electric  transmission  of  the  engine  power 
to  the  wheels  and  make  a  comparison  between  a  generator-motor  system, 
wherein  the  generator  converts  all  of  the  power  of  the  engine  into 
electric  energy  and  supplies  it  to  the  motor,  and  the  Entz  electric  trans- 
mission system  wherein  the  generator  acts  also  as  a  clutch  and  converts 
only  part  of  the  engine  power  into  electric  energy,  and  only  when  in  the 
lower  speeds. 

The   electric   energy   equal   to   the   maximum   horsepowcer.  of   42V2   at 
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1,500  r.p.m.  is  31,700  watts.  We  will  consider  that  the  same  electrical 
units  are  used  in  each  of  the  two  above-mentioned  systems.  We  will  call 
the  current  which  represents  the  full  output  of  the  generator  at  full 
field  strength  100  per  cent.  We  will  call  the  C*R  loss  at  this  current 
2^  per  cent,  of  the  total  input,  for  each  armature  and  each  field  wind- 
ing, and  the  core  losses  for  full  field  strength  and  full  speed  difference 
5  per  cent,  in  each  armature.  The  first  losses  vary  as  the  square  of  the 
current  and  the  core  losses  nearly  as  the  square  of  the  voltage,  or  the 
product  of  the  field  strength  and  speed,  to  which  the  voltage  is  equal. 

In  the  generator-motor  system  with  100  per  cent,  current  we  have 
2H  per  cent.  C*R  loss  in  each  armature  and  field  winding  or  5  per  cent, 
in  generator  and  5  per  cent,  in  motor,  a  total  of  10  per  cent.,  which 
appears  as  a  speed  loss  as  it  lowers  the  effective  voltage  by  that  amount, 
so  that  the  vehicle  speed  is  reduced  from  50  m.p.h.,  ocr responding  to 
1,500  r.p.m.  of  the  engine,  to  45  m.p.h.  There  is  also  5  per  cent,  core 
loss  in  each  armature  or  10  per  cent,  total,  corresponding  to  a  reduction  in 
tractive  effort  from  6.9  to  6.2  per  cent.    The  total  efficiency  is  80  per  cent. 

In  the  electric  transmission  system  the  full  torque  of  the  engine  is 
transmitted  by  the  generator  unit  alone,  short-circuited  upon  itself,  and 
with  no  torque  loss,  but  with  a  C*R  loss  of  2^^  per  cent,  in  each  arma- 
ture and  field,  or  5  per  cent,  total,  giving  a  speed  loss  of  2j4  m.p.h, 
resulting  in  a  speed  of  42.5  m.p.h.  at  6.9  per  cent,  tractive  effort.  To  get 
double  the  torque  on  the  driving-shaft  with  the  generator-motor  system, 
the  current  through  the  motor  must  be  increased  and  supplied  by  the 
generator,  which  must  have  its  voltage  proportionately  reduced.  If  we 
double  the  current,  or  make  it  200  per  cent.,  we  will  increase  the  torque 
about  2%  times,  equal  to  14  per  cent,  tractive  effort.  The  C*R  loss  in 
the  generator  armature  then  is  2.5X4  —  equal  to  10  per  cent.  As  the 
generator  field  is  weakened  the  loss  in  it  is  reduced  to  i  per  cent. 

The  C*R  loss  in  the  motor  armature  is  10  per  cent. 

The  C*R  loss  in  the  motor  field  is  10  per  cent. 

The  combined  core  loss  in  the  two  armatures  is  25/^  per  cent. 

The  total  loss  is  3354  per  cent. 

The  efficiency  66^  per  cent. 

The  vehicle  speed  at  14  per  cent,  tractive  effort  and  665^  efficiency  is 

6.9 

SO  X X  -665  =  16.4  m.p.h. 

14 
To   get   double   the    torque   with   the   electric   transmission    it   is   not 
necessary  to  increase  the  current,  but  the  motor  is  included  in  the  circuit 
of  the  clutch-generator  and  its  torque  added  to  that  of  the  engine  as 
transmitted  by  the  clutch-generator  and  the  latter  slips  a  little  more  than 
one-half  engine-speed  to  supply  the  necessary  voltage  for  the  motor. 
The  CR  loss  in  the  generator  armature  and  field  is        5     per  cent 
The  C7R  loss  in  the  motor  armature  and  field  is  5        " 

The  core  losses  in  the  two  armatures  is  2.5     "      " 


Total    loss    12.5 

Efficiency  87.5 


Digitized  by 


Google 


:     22.5 

per 

cent. 

75 

it 

u 

=  -45.0 

ti 

it 

2.0 

ti 

« 

feLEdrklC  TkANSMISSIONS  383 

As  there  is  2.5  per  cent,  core  loss  which  is  equivalent  to  friction,  the 
tractive  effort  will  be  2.5  per  cent,  less  than  double  the  engine  torque, 
or  6.9  X  2  X  .975  =  13.5  p€r  cent 

6.9 

The  speed  is  50  X X  875  =  22.5  m.p.h. 

13.5 

To  get  three  times  torque  with  the  generator-motor  system  we  will 
figure 'on  300  per  cent,  current  and  s%  times  torque  of  100  per  cent, 
current. 

The  C*R  loss  in  the  generator  armature  is  2.5  X  9  = 

The  OR  loss  in  the  generator  field  is 
The  CR  loss  in  the  motor  armature  and  field  is       5X9  = 
The  core  loss  in  both  armatures  is 

Total  loss 70.25      *'      " 

Efficiency    300        "      " 

Torque  6.2  X  3.5  =  21.5  per  cent,  tractive  effort. 

6.9 

Speed  is  50  X X  .30  =  4.8  m.p.h. 

21.5 

To  get  three  times  torque  with  electric  transmission  we  must  double  the 
current  through  the  motor  and  reduce  the  field  strength  of  the  clutch- 
generator  to  one-half  so  that  it  can  deliver  double  current. 
The  C*R  loss  in  the  generator  armature  is  2.5  X  4  =     10  per  cent. 

The  loss  in  the  generator  field  is  i     "      " 

The  (7R  loss  in  the  motor  armature  and  field  is         5  X  4  =    20     "      " 
The  core  losses  in  both  armatures  is  2     "      " 

Total  loss  33     "      '* 

Efficiency    67     "      " 

The  tractive  effort  is  6.9  -h  14  =  20.9  per  cent. 

6.9 

Speed  is  so  X X  .67  =  ii.i  m.p.h. 

20.9 

The  higher  tractive  efforts  can  be  obtained  in  either  system  at  a  better 
efficiency  by  providing  the  motor  armature  with  two  windings  and  two 
commutators  and  putting  them  in  series  for  maximum  tractive  effort.  For 
example,  in  the  generator-motor  system  for  double  the  torque  we  can  keep 
the  current  output  of  the  generator  at  100  per  cent,  the  same  as  for  full 
torque,  and  put  the  two  windings  of  the  motor  in  series,  getting  14  per  cent. 
tractive  effort,  and  a  generator  loss  of  5  per  cent.  C*R  and  5  per  cent. 
core  loss  and  a  motor  CR  loss  of  20  per  cent.,  as  the  resistance  of  the 
motor  windings  has  been  increased  by  four  times  by  putting  them  in  series, 
and  the  motor  core  loss  of  ij4  per  cent. ;  total  loss,  31 K  pcr  cent. ;  efficiency, 
68fi  per  cent. 

For  il4  times  current  we  get  a  tractive  effort  of  21.5  per  cent,  with  the 
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motor  winding:  in  series,  the   same  as  we  got  before  with  three  times 

current. 

The  generator  OR  losses  in  armature  and  field  are        7.0  per  cent. 

The  motor  CR  losses  are  45.0     "      " 
The  core  loss  in  both  armatures  is  3.5     "      " 


Total  loss 55-5     "     ." 

Efficiency  44.5     "      '* 

In  the  electric  transmission  system  if  we  put  the  motor  winding  in 
series  the  current  will  not  have  to  be  increased  over  full-load  current  for 
three  times  torque,  and  we  will  get  a  tractive  effort  of  6.9  plus  14  =  20.9 
per  cent. 


The  C'R  generator  loss  is 
The  C*R  motor  loss  is 
The  combined  core  loss  is 


5.0  per  cent. 
20.0     "      " 

3.5     "      " 


Total  loss   28.5 

Efficiency   71.5 

TABLE  I 


ELECTRIC    TRANSMISSION    SYSTEM 


Motor  H^indings 
in  Series 


Current '  100% 

Gen.CTlArm '      2.5 

Gen.  C'R  Field.  ...        2.5 
Gen.  Core  Loss ....        0 
Motor  C*R  Arm ...        0 
Motx)rC»R  Field...;      0 
Motor  Core  Loss ...        0 

Total  Loss 5. 

Efficiency 95 . 

Tractive  effort 6.9 

Speed I  47.5 


Tables  (i)  and  (2)  show  the  losses,  efficiency,  tractive  effort  ami 
speed  for  both  the  generator-motor  system  and  the  electric  transmission 
system. 

In  practice  I  prefer  not  to  use  the  series  arrangement  of  the  motor 
winding,  as  sufficient  maximum  torque  is  provided  without  it,  for  every 
condition  of  road  and  grade  usually  met  with.  Moreover,  if  forced  into 
it  for  long  length  of  time,  as  climbing  a  mountain  grade  five  or  more 
miles  long,  the  heating  of  the  motor  would  be  excessive.  As  we  use  a 
mechanical  reverse,  the  use  of  one  more  pair  of  gears  in  the  reverse  gear- 
box allows  us  to  get  a  double-reduction  between  driving-shaft  and  wheels. 
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TABLE  II 

GENERATOR- MOTOR  SYSTEM 


385 


Motor  Windivffs 
in  Series 


Current 

Gen.C»RAnn  .  . 
Gen.  C»R  Field.. 
Gen.  Core  Loss .  . 
Motor  C*R  Arm . 
Motor  C*R  Field . 
Motor  Core  Loss . 

Total  Loss 

Efficiency 

Tractive  Effort . . 
Speed 


100% 

150. 

200. 

300. 

100. 

2.5 

5.62 

10. 

22.5 

2.5 

2.5 

1.38 

1. 

.75 

2.5 

5.0 

2.50 

1.25 

1.00 

5.0 

2.5 

5.62 

10.0 

22.50 

10.0 

2.5 

5.62 

10.0 

22.50 

10.0 

5.0 

2.50 

1.25 

1.00 

1.25 

20.0 

23.25 

33.5 

70.25 

31.25 

80. 

76.75 

66.5 

30.0 

68.75 

6.2 

10.0 

14. 

21.5 

14. 

45.0 

26.5 

16.3 

4.8 

17.2 

150% 
5.62 
1.38 
2.50 
22.50 
22.50 
1.00 
55.5 
44.5 
21.5 
7.0 


We  still  use  electric  control  for  all  manipulations  of  the  car,  but  have 
every  control  position  giving  double  tractive  eflFort,  and  a  range  of  control 
not  possessed  by  any  other  system. 

Curve  4-4  shows  the  speeds  and  tractive  efforts  of  the  generator-motor 
system.    Curve  3-5  shows  the  same  with  the  motor  windings  in  series. 

Curve  6-6  refers  to  the  electric  transmission,  and  7-7  the  same  with 
the  motor  windings  in  series.  Curve  8-8  shows  a  2:1  greater  reduction 
with  the  electric  transmission,  the  gears  being  taken  at  90  per  cent, 
efficiency. 

Curve  p-p  shows  the  speeds  and  tractive  efforts  corresponding  to  the 
full  power  of  the  engine,  42.5  H.P.,  with  no  loss. 

Curve  10-10  shows  the  efficiency  of  the  generator-motor  system  and 
ii'ir  the  same  with  the  motor  windings  in  series.  Curve  I^'J^  shows  the 
efficiency  of  the  electric  transmission  and  /.?-/5  the  same  with  the  motor 
windings  in  series. 

These  efficiency  and  performance  curves  are  for  the  maximum  horse- 
power of  the  engine,  that  is  with  wide-open  throttle  at  r.500  r.p.m.  The 
gasoline  economy,  however,  is  decided  by  the  efficiency  at  about  25  m.p.h. 
and  3  per  cent,  tractive  effort.  In  this  case  with  the  generator-motor 
system,  we  may  assume  60  per  cent,  current  and  80  per  cent,  motor  field- 
strength,  equal  to  3  per  cent,  tractive  effort,  and  can  call  the  work  done 
20  per  cent,  of  the  maximum  horsepower,  which  is  equal  to  20  per  cent, 
of  31,700  watts  or  6,300  watts.  The  generator  will  have  full  field-strength 
and  2y2  per  cent.  loss.  The  generator  armature  will  have  a  C-R  loss  of 
2.5  X  .6'  =  .9  per  cent.  The  C'R  loss  in  motor  armature  and  field  will  be 
5  X -6*  =1.8  per  cent.  The  core  losses  in  both  armatures  equals  2.5  per 
cent.  The  total  losses  are  equal  to  7.7  per  cent,  of  the  maximum  power, 
which  is  equal  to  2450  watts,  making  a  total  input  8.750  watts  and  the 
6.3 

efficiency =  72  per  cent. 
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In  the  case  of  the  electric  transmission  the  current  would  be  reduced  id 
correspond  to  the  reduction  from  6.9  to  3  per  cent,  tractive  effort,  or 
from  a  slip  of  5  to  3  per  cent,  at  1,500  r.p.m.,  which  would  be  equivalent 
to  6  per  cent,  slip  at  750  r.p.m.,  or  94  per  cent,  efficiency. 

Referring  to  the  efficiency  curve  it  will  be  seen  that  up  to  the  point 
where  the  engine  is  fully  loaded  in  the  high-speed  position  in  the  electric 
transmission  system  only  one  electric  unit  is  in  service,  and  that  has  only 
the  losses  due  to  resistance  or  what  are  known  as  CR  losses;  while  the 
generator- motor  system  has  both  units  in  service  and  the  C*R  loss  of  both, 
as  well  as  the  core  losses  of  both,  equalling  a  loss  four  times  as  great,  as 
well  as  a  reduced  output  due  to  the  greater  losses.  Again,  with  exactly 
similar  electric  units  used  in  each  system  the  C*R  losses  are  the  same  in 
each  when  both  units  are  in  use,  and  the  same  current  is  used.  In  the 
generator-motor  system  both  units  are  used  and  full  current  for  6.2  per 
cent,  tractive  effort,  and  the  total  loss  is  20  per  cent.,  10  per  cent.  CR  loss 
and  lo  per  cent,  core  loss.  In  the  electric  transmission  system  both  units 
arc  used  with  full  current  for  13.5  per  cent,  tractive  effort,  and  we  have 
10  per  cent.  (?R  losses,  but  only  2.5  per  cent,  core  loss,  as  the  speed- 
difference  between  armature  and  field  of  generator  and  motor  is  but  one- 
half  of  what  it  is  in  the  generator-motor  system. 

Again,  with  double  current  in  the  generator-motor  system  we  have  14 
per  cent,  tractive  effort,  the  C*R  loss  is  31  per  cent,  and  the  core  losses 
2.5  per  cent.  In  the  electric  transmission  system  double  current  is  at  20.9 
per  cent,  tractive  effort,  the  CR  losses  are  31  per  cent,  and  the  core  losses 
2  per  cent.  It  will  be  noted  in  this  last  case,  where  the  difference  in  core 
loss  is  small,  that  the  difference  in  tractive  effort  for  the  same  current  is 
the  torque  of  the  engine  as  transmitted  through  the  clutch  generator,  6.9 
per  cent.  The  additional  torque  transmitted  by  the  electric  transmission 
over  the  generator-motor  system  with  the  same  current  in  the  units  of 
each  is  the  torque  of  the  engine,  plus  the  gain  due  to  reduction  in  core 
losses.  Also,  as  all  energy  loss  appears  as  heat  which  causes  a  rise  in 
temperature  of  the  electric  units,  the  size  and  weight  of  the  units  com- 
prising the  electric  transmission  system  are  very  much  reduced  as  com- 
pared with  the  generator-motor  system. 

In  reference  to  the  other  electrical  system,  using  a  motor  on  the  driving- 
shaft  to  help  the  engine  at  times  of  heavy  load,  the  electric  motor  assists 
the  engine  driving-effort  in  the  same  way  as  the  motor  in  the  electric  trans- 
mission does,  but  the  storage  battery  takes  the  place  of  the  clutch-generator 
in  supplying  current  to  the  electric  motor.  In  this  case  the  engine  and 
electric  motor  must  run  at  the  same  speed,  as  they  are  on  the  same 
driving-shaft,  and  unless  an  excessive  weight  of  battery  is  carried  it  will 
be  possible  to  add  much  additional  driving  effort  only  when  the  vehicle 
speed  is  low.    If  at  lo  m.p.h.  there  is  added  7  per  cent,  tractive  effort  to 

10 
the  7  per  cent,  exerted  by  the  engine,  we  have  an  output  of  42.5  X  —  =8-5 

50 
H.P.     Assuming  the  efficiency  of  the  motor  at  this  low  speed  is  70  per 
cent.,  we  would  require  12.2  H.P.  input  or  9,000  watts.    The  lightest  form 
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of  thin-plate  high-discharge-rate  storage  battery  gives  15  watts  per  pound 
when  discharged  at  a  rate  that  would  empty  it  in  15  minutes.  This  would 
weigh  600  pounds,  and  automatic  means  would  have  to  be  provided  to 
balance  the  input  and  output  of  the  batteries.  In  the  case  of  the  electric 
transmission  system  the  same  electric  energy  is  supplied  to  the  motor  for  a 
speed-difference  of  the  clutch-generator  of  450  r.p.m.  In  other  words,  with 
the  electric  transmission  and  the  engine  running  at  750  r.p.m.  we  supply 
continuously  to  the  motor  what  would  exhaust  a  600-pound  battery  in  15 
minutes  with  the  engine  running  at  300  r.p.m.,  the  car  speed  and  tractive 
effort  being  the  same  in  each  case. 

The  sectional  view  of  the  Entz  system  given  herewith  shows  the  crank- 
shaft, to  which  is  attached  what  is  designated  the  clutch-generator,  which 
has  its  field  part  FR,  which  carries  the  field  winding  FW  and  the  pole- 
pieces  PP.  This  field  portion  of  the  clutch-generator  rotates  whenever 
the  crankshaft  rotates.  Within  it  is  the  armature  A  secured  to  the  shaft  S, 
which  is  continued  rearward  through  a  coupling  K  into  another  shaft  S, 
and  this  in  turn  connects  through  a  universal  joint  at  X  with  the  pro- 
peller-shaft of  the  rear  axle. 

The  second  part  of  this  electrical  unit  is  shown  in  the  right  end  of 
the  illustration,  and  is  in  all  respects  a  duplicate  of  the  clutch-generator 
shown  at  the  left.  This  electric  motor  has  an  armature  Ai  carried  on  the 
shaft  S,  so  that  both  the  armature  A  and  Ai  are  on  the  same  shaft.  Outside 
of  the  armature  Ai  is  the  usual  field  part  of  the  motor,  comprising  the 
field  rings  FR,  field  windings  FW,  pole-pieces  and  the  usual  brushes  B, 

The  field  FR  can  revolve  and  the  armature  A  on  its  shaft  5"  remain 
stationary.  The  field  FP  may  revolve  at  a  speed  of  1,500  r.p.m.  and  the 
armature  /i  at  a  speed  of  500  r.p.m.,  giving  reduction  for  low  speeds.  It 
is  by  varying  the  relative  speed  of  the  field  FR  and  the  armature  A  that 
speed-changes  are  accomplished.  The  manner  in  which  the  system  works 
is  as  follows:  On  direct  drive  the  clutch-generator  is  short-circuited  on 
itself  and  rotates  the  armature  A  with  it.  There  is,  however,  a  slight 
slippage  between  the  field  FR  and  the  armature  A;  if  the  motor  were 
working  at  1,000  r.p.m.  the  armature  would  be  turning  the  propeller-shaft 
at  approximately  960  r.p.m.  In  other  words,  there  is  a  loss  of  40  r.p.m. 
per  1,000  with  the  car  running  on  a  level  road.  If  the  car  were  mounting 
a  heavy  hill,  when  the  engine  would  have  to  pull  more,  the  slippage  would 
increase  slightly.  The  reduction  in  forward  speed  is  accomplished  by 
making  the  slippage  between  the  field  and  armature  more;  thus  on  low 
speed  the  field  may  be  revolving  1,000  r.p.m.  and  the  armature  250. 

The  changing  of  speeds  is  controlled  entirely  by  a  small  lever  on  the 
steering-wheel.  This  lever  is  also  used  for  starting  the  engine,  it  being 
only  necessary  to  move  it  upward  to  the  starter  position.  Wheiv  changing 
from  one  speed  to  another  it  is  moved  a  little  more  than  an  inch.  In 
changing  speeds  there  are  no  mechanical  jumps  as  in  sliding  gearsets  but 
one  speed  works  into  another  imperceptibly. 

The  electric  motor  performs  some  functions  in  addition  to  that  of 
assisting  the  gasoline  engine  to  do  its  work.  It  serves  as  an  electric  brake, 
gradually  reducing  the  speed  of  the  car  when  the  controller  lever  is  placed 
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in  a  neutral  position.  It  also  charges  the  storage  battery  at  a  10  ampere- 
hour  rate  when  the  direct  drive  is  used.  There  is  a  still  further  position 
of  the  controller  lever  which  gives  a  charging  rate  of  30  amperes,  which 
is  useful  after  the  car  has  been  idle  for  some  time  or  in  emergency. 


Discussion  at 

Detroit  Section  Meeting 


PNEUMATIC  GEAR-SHIFTING 

W.  D.  Burford: — In  designing  a  mechanically  operated  gear-shifting 
device  for  selective-sliding  gear  transmission,  we  are  confronted  by  sev- 
eral interesting  problems.  First,  there  must  be  no  chance  of  any  gear 
being  brought  into  mesh  while  the  clutch  is  engaged.  Second,  the  device 
must  be  positive  as  to  the  selection  of  the  gear  ratio  desired.  Third,  it 
must  shift  the  gears  at  a  speed  that  will  prevent  clashing  while  the  disen- 
gaged gears  are  rotating.  Fourth,  its  operation  must  require  little  or  no 
effort  on  the  part  of  the  driver.  Mr.  Gray  has  overcome  the  first  prob- 
lem, that  of  not  engaging  any  gear  while  the  clutch  is  seated,  in  a  very 
simple  manner.  He  connects  the  valve  control  direct  to  the  clutch  pedal 
in  such  a  manner  that  the  pedal  has  a  free  movement  until  the  clutch 
slips,  after  which  the  first  port  action  occurs,  admitting  air  to  the  front  end 
of  the  cylinder.  This  drives  the  piston  back,  throwing  all  or  any  gears  into 
neutral.  Then  as  the  clutch  pedal  pushes  further  another  set  of  ports 
is  opened,  closing  the  first  set  and  admitting  air  to  the  opposite  end  of 
the  cylinder,  driving  the  piston  back  and  selecting  whatever  gear  the 
selector  is  connected  with  at  the  time.  We  connect  the  gear  with  a  lever 
on  a  quadrant  mounted  just  below  the  steering  wheel  in  a  position  where 
it  is  reached  readily  by  the  fingers.  The  lever  is  shifted  to  any  position 
excepting  reverse  without  touching  the  button. 

We  use  a  tank,  in  some  cases  11"  x  33",  in  the  rear  of  the  car;  where 
we  put  it  underneath  the  body  we  use  a  7"  x  48"  seamless  steel  tank,  tinned 
inside  and  out.  At  present  we  are  using  the  Kellogg  pump,  and-  the 
O.  B.  pump  of  Minneapolis.  We  find  the  O.  B.  pump  gives  very  good 
satisfaction.  We  advise  a  pressure  of  not  less  than  50  pounds  in  the 
operation  of  the  device.  With  the  Michigan  forty  that  I  am  driving 
a  good  deal  the  pressure  frequenty  runs  down,  however,  to  25  pounds, 
the  device  operating  with  perfect  satisfaction.  I  have  operated  with  a 
pressure  up  to  300  pounds,  which  simply  gives  a  little  snappier  action. 
We  have  been  asked  frequently  what  would  we  do  if  we  lost  air  pressure. 
We  have  worked  out  an  emergency  device  that  covers  that  very  satisfac- 
torily; a  lever  carried  in  the  tool-kit  to  be  used  if  necessary  by  dropping 
through  a  hole  in  the  footboard,  engaging  a  slot;  actuating  the  piston 
mechanism.     Mr.  Gray  drove   a  machine  with   one  of  the   devices   for 
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29,000  miles  through  the  West,  in  the  mountains  and  out  through  Canada, 
and  never  had  to  resort  to  the  emergency  lever.  If  he  had  had  a  tank 
puncture  he  would  have  had  to  use  it. 

Ernest  R.  Fried: — Can  you  explain  why  the  gears  should  not  clash? 

W.  D.  BuRFORD :— I  cannot.  Whether  it  is  because  of  the  extra  speed  at 
which  the  machine  operates,  I  do  not  know.  Men  who  have  told  me  they 
were  chronic  gear  strippers  have  used  this  device  and  you  could  not  hear 
hear  them  get  away.  We  pipe  the  exhaust  into  the  muffler,  if  desired.  We 
have  equipped  about  150  used  cars,  aside  from  the  demonstrators  we 
have  put  out,  mostly  in  Illinois  and  Iowa.  The  men  who  drive  them  say 
the  device  is  practically  fool-proof.  Outside  of  the  operation  of  selecting 
the  gear  you  want,  it  is  practically  automatic. 

A.  W.  Copeland: — Is  it  always  positive?  Can  you  throw  the  clutch 
out  too  quickly  and  pass  the  neutral  opening? 

W.  D.  BuRFORD :— We  had  a  little  trouble  with  that  in  the  second  type 
of  machine  we  put  out.  We  found  that  the  first  set  of  ports  passed 
too  quickly;  that  a  green  driver,  for  instance,  would  jam  the  clutch  quickly 
and  sweep  past  neutral.  We  elongated  the  hole  so  that  the  port  had 
a  longer  time  to  pass. 

A.  W.  Copeland: — It  is  not  possible  now  to  miss  shifting  the  gear? 

W.  D.  Burford: — I  have  tried  to  make  the  device  miss  and  have  not 
succeeded.  We  have  had  men  not  used  to  driving  an  automobile  get  in 
and  watched  to  sec  if  they  could  make  it  miss.  I  have  never  seen  the 
device  fail,  providing  the  air  pressure  was  above  25  pounds,  with  a  trans- 
mission in  proper  order.  I  have  seen  one  or  two  cars  in  which  the  gears 
did  not  shift  very  well  at  40  pounds  pressure.  We  found  the  trans- 
mission was  not  in  good  condition.  Most  of  our  experience  outside 
of  some  twelve  or  fourteen  cars,  has  been  with  used  cars;  some  were 
regular  arks. 

Chairman  E.  T.  Birdsall: — Con  you  set  the  lever  for  any  shift  before 
you  want  to  shift? 

W.  D.  Burford  : — Yes.  Suppose  you  are  in  third ;  you  can  have  the 
indicator  back  at  reverse  and  it  will  not  make  any  difference.  It  would 
not  be  advisable  to  do  that,  however.  The  location  of  the  lever  has  ab- 
solutely nothing  to  do  with  the  gear  that  is  in  mesh,  until  after  the  clutch 
pedal  is  depressed.  The  minute  you  push  the  clutch  pedal  in,  you  go  to 
neutral,  and  as  you  go  on  through  get  whatever  gear  is  indicated  on  the 
selector. 

We  have  got  some  pretty  steep  hills  in  our  region.  I  drive  with  the 
indicator  lever  set  on  second  all  the  time.  If  I  am  running  on  third,  the 
minute  the  motor  commences  to  labor  I  shove  the  clutch  pedal  in  and  I 
am  on  second.  If  I  think  I  will  have  to  go  to  first,  I  shove  the  indicatpr 
lever  down  and  leave  it  there;  when  I  can  no  longer  run  on  second,  I 
push  the  clutch  in  again  and  go  to  first. 

Allen  Loomis  : — Does  this  method  of  shifting  gears  cause  any  wear 
on  the  gear  teeth? 

W.  D.  Burford: — It  causes  considerably  less  than  the  present  method 
of  shifting,  because  the  shock  is  taken  on  the  ends  of  the  piston.    With 
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the  air  cushion  there  is  not  as  much  slamming  as  in  the  present  method 
of  shifting.  When  the  shift  starts,  it  goes  in  with  a  "bang."  You  get 
no  clash  and  do  not  burr  the  gears  as  in  shifting  by  hand. 

Alt-en  Loomis: — If  all  the  gears  go  to  neutral  every  time  the  clutch 
is  thrown  out,  does  this  not  tend  to  cause  more  wear  on  the  end  of  the 
gear  teeth? 

W.  D.  Burford: — I  presume  it  would,  theoretically.  All  we  have  to 
go  by  is  our  practice.  I  personally  examined  the  transmission  that  made 
29,000  miles,  and  found  it  in  better  condition  than  the  conventional  trans- 
mission in  my  car  which  has  run  only  11,000  miles.  I  think  I  am  not  a 
hard  driver  either. 

I  have  gone  from  third  to  first  scores  of  times  with  the  pneumatic 
device  with  perfect  success,  never  failing  once. 

George  W.  Dunham  : — If  the  car  was  going  at  any  considerable  speed 
when  that  was  done,  it  would  give  the  passengers  the  sensation  of  having 
the  brake  applied. 

W.  D.  Burford: — Of  course,  it  would  throw  me  almost  to  the  dash 
if  I  put  the  clutch  back  quickly. 

Chairman  E.  T.  Birdsall:— On  a  car  with  rear-axle  transmission, 
would  you  place  the  device  on  the  transmission? 

W.  D.  Burford: — Integral  with  the  transmission  case,  wherever  it  is, 
in  original  installation.  We  equipped  a  Marmon  car  recently,  putting  the 
device  amidships,  carrying  the  rods  back  to  the  rear  axle. 

Mr.  Fleet: — How  many  valves  are  necessary? 

W.  D.  Burford: — We  have  one  main  valve  which  has  a  rubber  com- 
position seat;  an  ordinary  poppet  valve  lifted  by  a  bell-crank  in  a  sliding 
rod  pulled  by  the  clutch  pedal.  The  ports  are  controlled  by  a  sliding 
valve,  which  is  like  a  Corliss  valve,acting  merely  as  a  distributor.  The 
main  valve  will  hold  200  pounds  of  air.  We  used  to  have  a  sleeve 
valve,  but  it  is  not  necessary.  We  think  we  have  the  proper  valve  for 
air  at  the  pressures  we  are  using,  not  a  metal  valve. 

Chairman  E.  T.  Birdsall: — The  tank  seems  very  large.  Could  that 
not  be  reduced?    The  11"  x  33"  tank  must  weigh  40  or  50  pounds. 

W.  D.  Burford: — The  reason  we  are  using  that  tank  is  that  we  are 
combining  with  our  equipment  a  rotary  starter.  It  is  a  much  larger  tank 
than  is  necessary  for  the  gear-shifting.  I  put  on  two  or  three  pneumatic 
gear-shifts  with  a  tank  the  size  of  a  Prestolite  tank.  Of  course,  in  that 
case  you  have  to  run  the  pump  oftener. 

C.  C.  Hinklev  : — Have  you  automatic  control  on  the  pump  to  maintain 
pressure? 

W.  D.  Burford: — We  are  trying  a  diaphragm  control  now.  Four  or 
five  of  them,  in  the  experimental  stage,  are  being  tried  out.  We  turn 
the  air  on  at  100  or  125,  and  turn  it  off  at  175. 

Stephen  I.  Fekete: — How  many  ports  are  there? 

W.  D.  Burford: — One  central  cylinder  operates  the  whole  machine. 
Two  ports  are  drilled  into  that.    The  sliding  valve,  which  is  nothing  but 
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a  rod,  a  screw  machine  product  turned  up  oversize  and  ground,  has  five 
grooves  in  it ;  one  of  these  grooves  operates  the  bell  crank,  and  the  others 
act  as  circular  ports. 

A  Member: — How  much  weight  do  you  add  to  the  car? 

W.  D.  BuRFORD : — One  hundred  and  twenty  pounds,  including  the  Thur- 
ber  motor  starter.  The  shift  itself  weighs  20  pounds ;  less  than  that  as  a 
factory  proposition.  You  can  have  it  in  front  or  back  of  the  transmis- 
sion. That  is  why  the  rods  are  slotted  on  both  ends.  With  an  ordinary 
amidships  transmission,  where  we  get  behind  the  transmission,  we  simply 
cut  the  rods  off  at  the  back  end. 

A  Member: — What  is  the  diameter  of  the  piston  valve? 

W.  D.  Burford:— Two  inches.  The  total  stroke  is  1/16".  That  is 
fixed.  We  have  yet  to  find  a  case  where  we  could  not  shift  with  this 
stroke.  We  multiply  with  shifting  fingers  on  a  sleeve  or  bell-crank,  accord- 
ing to  the  condition  we  have  to  meet. 

Chairman  E.  T.  Birdsall: — If  it  was  built  in  the  transmission? 

W.  D.  Burford  : — We  would  have  to  change  the  design. 

Chairman  E.  T.  Birdsall: — Then  you  would  make  the  stroke  to 
suit? 

W.  D.  Burford: — Yes. 

Ernest  R.  Fried: — You  have  a  good-sized  tank.  You  have  the  shift- 
ing device.  The  operation  is  just  about  the  same  as  the  operation  of  the 
present  gear-shifting  device.  You  have  to  push  out  the  clutch,  you  have 
to  move  a  lever;  whether  the  lever  is  short  or  long  does  not  make  much 
difference.  The  effort  to  shift  gears  with  the  hand  lever  is  not  great.  You 
add  a  good  deal  of  weight  to  the  car;  you  add  more  mechanism;  it  is 
more  liable  to  get  out  of  order,  and  cost  more. 

W.  D.  Burford: — You  are  going  on  the  theory  that  the  present  method 
of  shifting  gears  is  good  enough? 

Ernest  R.  Fried:— I  do  not  see  why  we  should  use  such  an  automatic 
gear-shift. 

W.  D.  Burford: — The  present  method  of  shifting  gears  does  more  to 
keep  people  from  using  cars  than  any  other  one  thing. 

Chairman  E.  T.  Birdsall: — Have  you  put  the  device  on  a  four-speed 
box?  On  some  four-speed  boxes  you  go  through  the  first  into  reverse. 
Can  you  do  that? 

W.  D.  Burford  : — No,  we  cannot  go  through ;  we  have  to  have  five 
slots. 

Chairman  E.  T.  Birdsall: — You  have  to  have  three  shifting  levers? 

W.  D.  Burford: — Yes;  we  cannot  handle  the  progressive  type  of  slid- 
ing-gear  transmission  with  this  device. 

Chairman  E.  T.  Birdsall: — On  a  car  already  in  use,  what  does  it  cost 
to  install  the  device? 

W,  D.  Burford: — Our  agents  sell  the  equipment,  including  a  pump, 
tank  and  shift,  for  $200.00.  It  costs  about  $12.00  to  $20.00  to  put  it  on  a 
used  car.  That  has  been  our  experience.  We  pay  40  cents  an  hour  for 
labor. 
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M.  A.  Smith: — Do  you  install  the  device  without  a  motor  starter? 

W.  D.  Burford: — Yes.  We  have  a  7"  x  3</'  tank  that  we  furnish  for 
an  electric-starter  equipped  car. 

E.  V,  Rippingille: — Have  you  had  any  experience  with  the  device 
working  in  zero  weather? 

W.  D.  Burford: — The  one  referred  to  has  been  driven  two  winters. 
It  was  37  below  zero  in  Wisconsin  at  times.  The  car  was  driven  every 
day  without  a  bit  of  trouble. 

E.  V.  Rippingille :— At  what  pressure  was  it  operating  then? 

W.  D.  Burford  : — About  a  hundred. 

Chairman  E.  T.  Birdsall: — Mr.  Burford,  or  his  company,  has  had 
the  same  experience  that  everybody  has  had  in  holding  compressed  air  at 
high  pressures.  That  is,  a  rubber-seated  valve  is  the  only  thing  that  will 
hold  it.  I  had  about  a  year's  experience  with  that.  While  I  hated  to  use 
rubber  or  anything  of  that  sort,  yet  I  was  forced  to  do  so.  Rubber  will  ab- 
solutely hold  the  air.  Nothing  else  we  could  find  will.  With  just  enough 
rubber  in  a  composition  to  hold  a  seat,  we  have  had  seats  with  brass 
chips  in  them,  which  still  held  the  air.  All  the  air-brake  people,  and 
everybody  using  compressed  air,  have  all  come  to  some  such  material  for 
the  valve;  that  is,  where  they  expect  to  hold  air  without  leakage.  In 
the  matter  of  piping  joints,  it  is  simply  a  question  of  making  them  large 
enough,  and  screwing  them  up  hard  enough.  On  my  car  I  solder  every- 
thing from  one  end  to  the  other.  It  is  very  easy  to  break  a  soldered 
joint  on  a  good  heavy  coupling.  If  the  joint  is  sweated  full  of  solder 
you  know  that  it  is  air-tight. 

Secretary  H.  L.  Connell: — To  what  pressure  are  the  tanks  tested,  to 
be  sure  there  is  no  danger? 

W.  D.  Burford: — Six  hundred  pounds. 

Secretary  H.  L.  Connell:— Is  the  pump  so  arranged  that  there  is  no 
danger  of  going  up  to  that  pressure,  or  do  you  simply  control  it  by  read- 
ing the  pressure  gage  when  shutting  off  the  pump? 

W.  D.  Burford: — Our  automatic  control  will  take  care  of  that.  That 
is  still  in  the  experimental  stage; 

Chairman  E.  T.  Birdsall: — If  Mr.  Burford  has  had  the  same  ex- 
perience with  automatics  we  have  had  he  will  continue  the  use  of  some 
plain  foot  pedal.  It  is  a  very  simple  device,  and  never  fails  to  work 
when  you  push  it  or  trip  it. 

W.  D.  Burford: — As  for  getting  the  pressure  up  to  600,  we  have  not 
yet  found  any  pump  that  will  do  that. 

Secretary  H.  L.  Connell: — Would  there  be  any  danger  of  disastrous 
results  if  you  should  hit  a  loose  plank  going  over  a  culvert,  or  some- 
thing should  hit  the  tank? 

W.  D.  Burford: — ^We  had  a  case  where  the  reach-rod  clashed  on  the 
tank.  The  tank  was  not  put  on  properly.  After  it  had  been  on  about 
a  month  I  found  a  dent  in  it  over  ^"  deep.  The  tank  was  not  impaired 
in  any  way. 
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Secretary  H.  L.  Connell: — Those  are  steel  tanks? 

W.  D.  Burford: — Yes,  seamless  steel  tanks. 

Secretary  H.  L.  Connell: — I  have  always  wondered  why  the  Picrce- 
Arrow  company  in  particular  discarded  the  position  of  the  gear-shift 
lever  under  the  steering-wheel.  It  seems  to  be  a  very  natural  position. 
Was  it  because  there  was  not  enough  leverage?  Of  course,  that  would 
not  affect  this  case,  because  you  have  very  little  work  to  do. 

Chairman  K  T.  Birdsall: — That  was  changed  simply  through  the 
demand  of  the  agents  for  the  side  lever.  I  have  used  cars  with  the  gear- 
shift lever  under  the  wheel.  The  old  Darracqs  had  it  there.  There  never 
was  any  trouble  at  all  about  leverage.  It  is  a  good  gear-shift,  but  you  can 
not  sell  a  car  with  it  on. 

AIR    PUMPS 

E.  J.  Thurber: — Our  experience  with  air  pumps  has  been  quite  broad, 
and  we  have  come  to  the  conclusion  that  the  principal  reason  that  they 
have  not  been  developed  any  further  than  they  have  is  because  they  have 
not  been  made  in  accordance  with  the  work  they  are  supposed  to  do. 
We  think  we  have  a  pump  that  will  hold  up  indefinitely  now.  We  are 
able  to  get  as  high  as  500  pounds  without  the  operation  of  the  pump  on 
the  car  being  perceptible.  We  designed  a  pump  in  which  instead  of  a 
crank  we  have  a  2"  drop- forged  eccentcir,  case-hardened.  We  get  a 
perfect  bearing,  practically  indestructible.  We  also  arranged  a  lubrica- 
tion system  which  is  practically  the  same  as  the  splash  system  on  auto- 
mobiles. The  pump  proposition  has  been  almost  as  serious  as  holding  the 
air  after  you  get  it.  Our  starter  to-day  is  built  with  the  pump  as  an 
integral  part,  and  forms  a  imit-powerplant.  The  plant  can  be  attached  to 
a  factory  proposition  similarly  to  the  way  the  electric  starters  are  at- 
tached to-day,  and  take  about  half  as  much  room. 

Another  thing  about  the  pumps  has  been  the  construction  and  angle  of 
valve.  Judging  from  the  pumps  we  have  inspected,  about  seventy-five 
made  in  this  and  foreign  countries,  you  would  be  surprised  to  see  the 
way  people  have  struggled  to  hold  the  air  after  they  got  it  on  top  of  the 
cylinder ;  the  diflFerent  clearances.  I  believe  we  use  an  angle  of  26  degrees 
on  the  valve,  which  is  the  only  angle  that  will  hold  the  air  constantly. 
We  find  that  with  30  degrees  you  can  hold  it  for  about  two  weeks,  and 
then  It  is  all  off.  Then  again  we  find  that  by  case-hardening  a  valve 
with  a  cast  iron  seat  better  results  are  attained.  I  think  the  air  starter 
is  going  to  be  the  thing.  I  have  been  in  the  automobile  business  about 
ten  years,  and  our  engineer  has  been  in  it  ever  since  automobiles  have 
been  built,  and  we  do  not  know  what  to  do  with  the  electrical  equipment. 
We  have  been  able  to  hold  air,  at  300  pounds  pressure,  six  months  just 
in  the  valve.  If  you  get  a  valve  with  a  small  check  in  it,  you  will  have 
a  tremendous  amount  of  heat  when  running  at  800  r.p.m.  Our  pump 
has  about  a  i"  ball-check. 

Chairman  E.  T.  Birdsall: — One  feature  of  the  pump  business  that 
has  not  been  touched  on,  is  the  making  of  a  good  pump  for  $5.00. 

E.  J.  Thurber  : — I  think  you  will  not  find  a  good  pump  for  $5.00. 
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Chairman  E.  T.  Birds  all  : — It  is  very  easy  to  make  a  good  pump  for 
$25.00,  but  awfully  hard  to  make  one  for  $5.00. 

E.  J.  Thurber:— I  understand  that  one  motor  builder  is  making  a 
seven-cylinder  motor,  or  rather  a  six-cylinder  motor,  cast  it  in  threes,  with 
about  a  four-inch  pump  between.  He  is  figuring  on  having  plenty  of  air 
all  the  time.    He  is  on  the  right  track. 

Secretary  H.  L.  Connell  : — I  understand  with  this  combination  starter 
and  shifter  you  do  not  have  the  trouble  with  lubrication  that  one  does  in 
getting  air  pressure  for  gasoline  tanks;  that  is,  it  does  not  make  any 
difference  if  you  do  shove  oil  over;  on  the  other  hand,  it  is  an  advantage. 

W.  D.  BuRFORD : — It  is  an  advantage. 

£.  J.  Thurber: — It  is  an  advantage  in  our  system,  especially  with  a 
gear-shifting  device.  We  used  to  be  troubled  with  too  much  oil  in  the 
starting  system;  instead  of  being  now  a  serious  drawback  to  us,  it  helps 
us  out  materially,  because  after  you  once  put  the  starter  on  absolutely 
no  instructions  as  to  the  lubrication  are  necessary  because  it  is  self- 
lubricating.  On  the  bottom  of  our  valve  there  is  a  trap ;  the  oil  goes  into 
that  trap  from  the  pump,  and  the  minute  you  open  the  valve,  it  goes 
into  the  starter.    For  tire-inflation  we  avoid  getting  the  oil  into  the  tires. 

Secretary  H.  L.  Connell: — Has  any  difficulty  arisen  from  too  much 
oil  getting  into  the  air  tank;  that  is,  in  time  making  a  gummy  mass? 

E.  J.  Thurber:— No,  in  the  construction  of  our  valve  instead  of  the 
air  going  into  the  tank  direct  it  is  received  from  the  bottom  of  the  valve, 
in  which  there  is  an  oil  trap  of  sufficient  capacity  to  take  care  of  as  much 
oil  as  you  would  pump  in  there  in  a  week ;  the  minute  you  open  the  top  of 
the  valve,  the  oil  that  is  in  there  rushes  right  into  the  starter.  It  is  for 
that  reason  we  have  absolutely  no  trouble  in  cold  weather,  because  any 
condensation  would  go  in  through  the  trap.  There  is  no  occasion  for  a 
drainplug  in  the  trap.  We  have  tested  repeatedly  for  water  and  oil  out 
of  the  tank,  and  found  absolutely  none. 
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THE  TENDENCIES  IN  BODY  DESIGN 

By  Hinsdale  Smith* 
(Member  of  the  Society) 

Body  design  is  a  matter  of  both  utility  and  appearance.  I  believe  that 
the  present  tendencies  are  toward  the  greatest  efficiency  and  that  the 
automobile  body  of  the  future  will  be  evolved  along  this  line.  In  seating 
arrangements  we  have  observed  a  tendency  toward  the  Sedan  style  in  tour- 
ing cars,  using  one  very  wide  door  on  each  side  in  the  rear  of  the  front 
seats,  the  front  seats  having  a  passageway  between  them  or  one  of  them 
being  made  to  fold  up  to  the  side  of  the  body.    This  is  a  practical  arrange- 
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ment  and  in  the  case  of  five-passenger  cars  a  very  useful  design.  The 
doors  should  be  at  least  25"  wide.  The  body  should  be  made  for  some- 
what less  money  than  when  four  doors  are  employed.  In  small  bodies 
particularly,  with  the  four-door  arrangement  the  doors  have  to  be  made 
too  narrow  where  a  deep  cowl  is  employed.  With  the  two-door  body  the 
cowl  may  be  made  very  deep,  giving  plenty  of  room  for  a  large  gasoline 
tank  where  this  is  desired.  The  door  is  also  placed  forward  of  the  rear 
fenders,  making  it  much  easier  to  enter  when  the  top  is  raised.  The 
same  idea  might  be  carried  out  with  seven-passenger  bodies,  but  I  believe 
its  usefulness  is  confined  to  the  smaller  type. 

There  are  numerous  instances  of  bodies  having  a  tire-compartment  in 
the  rear;  the  tires  being  placed  in  the  body  by  removing  a  panel  in  the 
back  of  the  rear  seat,  in  which  case  the  tire  is  carried  in  a  vertical  position 
In  several  recent  foreign  designs  the  tires  are  carried  horizontally  on  the 
floor  of  the  car,  lying  under  the  rear  seat,  occupying  the  lower  portion  of 
the  extended  back  end  of  the  body.  In  these  cases  the  rear  end  of  the 
body  is  of  the  streamline  form.  On  cars  having  the  gasoline  tank  at  the 
rear  it  is  not  easy  to  conceal  the  tires  in  the  back  of  the  body.  The  use  of 
the  dash  tank  where  it  can  be  arranged  to  be  of  sufficient  capacity  is  of 
value  in  this  connection. 

There  is  an  increasing  tendency  abroad  to  devise  some  means  of  con- 
cealing the  top  in  the  body  when  it  is  not  in  use.  Numerous  new  designs 
are  appearing  and  the  development  should  be  watched  with  considerable 
interest.  Those  I  have  so  far  inspected  are  rather  crude  when  the  top  is 
in  use,  there  being  a  very  unsightly  opening  left  at  the  back  of  the  rear 
seat.  Several  designs  have  appeared  recently  in  which  the  body  is  fitted 
with  removable  lids  which  are  opened  when  the  top  is  being  raised  and 
closed  when  it  is  up.  These  are  fairly  successful  on  narrow  bodies  but 
not  satisfactory  on  bodies  having  room  for  three  on  the  rear  seat. 

It  is  a  matter  of  common  knowledge  that  nearly  all  new  body  styles 
originate  in  Europe.  Why  this  should  be  can  be  understood  clearly  when 
it  is  considered  that  a  customer  there  wishing  a  new  car  buys  the  chassis 
separately,  which  he  takes  to  the  body  builder  who  builds  specially  to 
individual  requirements.  In  this  way  there  is  an  endless  chance  for  ex- 
periment ;  each  body  incorporating  new  ideas  and  improvements.  A  single 
body  builder  has  the  opportunity  of  building  hundreds  of  new  designs  in  a 
year,  whereas  in  this  country  a  manufacturer  builds  thousands  of  only  two 
or  three  designs.  For  this  reason  it  is  most  necessary  to  watch  the  body- 
work being  done  abroad.  Many  new  designs  appearing  crude  to  us  at 
present  will  in  the  course  of  a  year  or  so  be  perfected  and  modified  to 
give  pleasing  and  practical  results.  It  must  be  borne  in  mind  that  not  all 
designs  which  look  well  on  foreign  chassis  appear  equally  well  on  ours,  as 
the  foreign  chassis  are  built  lower  and  have  better  body  space.  In  the 
past  the  American  engineer  has  been  prone  to  skimp  the  space  behind  the 
dashboard  in  order  that  his  engine  be  not  crowded,  forgetting  that  he  is 
building  a  carriage  to  transport  people  over  the  highways  rather  than  an 
interesting  piece  of  mechanism. 
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I  believe  that  within  a  season  or  two  a  practical  design  for  folding  the 
top  into  the  body  will  appear;  the  top  being  entirely  out  of  sight  when 
down.  The  design  should  be  so  worked  out  that  there  will  be  no  necessity 
for  removing  any  straps  or  slip  cover.  It  should  also  permit  of  the  top 
being  much  more  quickly  brought  into  place;  with  the  present  arrange- 
ments it  takes  several  minutes  to  uncover  and  unstrap  the  top. 

While  not  strictly  connected  with  body  design,  there  is  a  very  marked 
tendency  abroad  to  increase  the  height  of  the  hood,  due  undoubtedly  to 
the  use  of  long-stroke  engines.  The  hoods  have  a  circular-shaped  top, 
getting  away  from  the  old  Mercedes  type;  being  also  much  wider  at  the 
rear,  making  it  very  easy  to  design  a  streamline  body  merging  very 
gradually  and  in  some  cases  imperceptibly  into  the  hood.  The  new  radia- 
tors are  also  rounded  off  so  that  all  angularity  is  obliterated.  The  top 
edges  of  the  body,  instead  of  being  straight  and  finished  with  a  bead,  are 
rounded  over,  the  upholstering  coming  flush  with  the  top  edge  and  not 
being  overstuffed.  This  makes  a  very  pleasing  appearance,  very  much  in 
keeping  with  the  streamline  design.  The  tendency  is  to  get  rid  of  all 
angles  and  round  all  corners,  giving  the  whole  car  as  much  of  the  stream 
line  as  possible.  This  is  a  logical  development  and  will  eventually  be  the 
generally  accepted  design.  The  tires,  top  and  all  other  accessories  will 
also  be  covered  within  the  body.  This  will  not  be  accomplished  in  one 
season  but  be  a  gradual  development. 

My  remarks  apply  not  only  to  touring  cars  but  largely  to  limousines,  as 
to  which  there  is  at  present  a  divergence  of  opinion  as  to  what  is  really 
the  best  type.  The  streamline  type  of  body  originated  in  Germany  and 
was  not  taken  up  widely  in  France  until  recently.  The  rounded  type  of 
limousine  is  an  outgrowth  of  the  streamline  touring  body.  The  use  of  the 
rounded-roof  type  of  limousine  has  grown  considerably  within  the  last 
year.  It  is  popular  over  a  large  part  of  this  country,  but  we  find  that 
New  York  city  patrons  prefer  the  flat  or  old-style  roof  dipping  at  the 
front  toward  the  dashboard.  This  is  undoubtedly  due  to  the  fact  that  so 
many  French  bodies  are  used  in  New  York,  the  French  designers  not 
having  adopted  the  German  style.  To  take  up  the  more  specific  points  in 
limousine  design,  there  are  very  few  of  the  double-compartment  type  now 
being  made.  Framcless  glass  is  used  universally.  There  is  a  strong 
tendency  to  use  more  hard  wood  in  the  interior  trimming.  Very  little 
broad  lace  is  used  in  the  trimming.  There  is  a  tendency  to  conceal  the 
toilette  cases  by  some  makers,  but  this  is  a  doubtful  improvement. 

There  is  undoubtedly  a  growing  demand  for  closed  cars.  The  public 
has  accepted  the  automobile  as  a  permanent  institution  and  the  owner  of  a 
car  is  not  now  satisfied  to  put  his  machine  away  for  the  winter  but  expects 
to  use  it  throughout  the  year.  Naturally  the  man  who  drives  his  own 
car  is  as  desirous  of  protection  as  those  who  ride  in  limousines.  It  was 
for  this  class  of  owner  that  we  developed  our  convertible  body.  Strange 
as  it  may  seem,  90  per  cent  of  our  customers  owned  limousine  cars; 
having  been  used  to  the  comfort  of  closed  bodies  they  desire  the  same 
protection  when  touring  on  cold  nights  or  rainy  days.  We  believe  that 
eventually   all   touring  cars   will  be   supplied   with    some    form   of   con- 
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vertible  body.  The  owner  will  then  be  equipped  for  all-the-year  use  of 
his  car  and  can  adapt  it  to  the  weather  or  his  various  moods. 

To  sum  up,  the  present  tendencies  in  body  design  are  toward  the 
streamline  type,  hood  and  cowl  merging  into  the  body,  rear  extended  to 
enclose  top  and  extra  tires  and  an  outline  to  minimize  wind  resistance,  all 
edges  rounded  off,  five-passenger  bodies  with  two  doors  only,  and  con- 
vertible top  to  give  complete  glass  protection  when  needed.  The  en- 
larged cowl  will  provide  plenty  of  room  for  the  gasoline  tank,  convex 
fenders  and  probably  all  lamps  set  in  and  made  Hush  with  the  guards, 
radiators  or  body.  The  headlights  will  be  provided  with  dimmers  or 
extra  bulbs  of  small  power.  The  whole  tendency  of  logical  design  is  to 
smooth  off  the  body  in  every  way  possible,  removing  all  projections, 
greatly  facilitating  cleaning,  which  is  really  a  great  advantage.  The 
owner  of  the  future  will  demand  a  car  that  will  be  comfortable  to  ride 
in  at  all  seasons,  that  can  be  changed  from  open  to  closed  with  the 
minimum  of  time  and  trouble  and  in  which  all  accessories  and  spare 
parts  will  be  covered  and  protected  and  easily  kept  clean. 

Bodies  will  look  odd  to  us  as  we  experience  the  evolution;  first,  the 
concealment  of  the  extra  tires,  then  perhaps  the  elimination  of  the  usual 
folded  top,  then  non-projecting  lamps,  etc.  Finally  we  will  wonder  why 
we  formerly  covered  a  car  with  so  many  trappings. 
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WOOD  WHEELS  ON  HEAVY  VEHICLES 

By  Clarence  B.  Hayes* 
(Associate   Member   of   the   Society) 

The  rapid  growth  in  the  last  few  years  of  the  manufacture  and  use 
of  heavy-duty  commercial  vehicles  has  given  rise  to  the  establishment  of  a 
new  branch  of  the  wheel  industry,  that  of  the  so-called  truck  wheel.  This 
type  of  wheel  stands  quite  apart  from  that  designed  for  the  pleasure  car, 
owing  to  the  very  different  conditions  it  is  called  upon  to  meet,  the  dif- 
ferent sorts  of  demand  made  on  it  in  service.  In  the  one  case  we  have 
comparatively  light  loads,  driven  at  high  speed,  demanding  a  light,  elastic 
member  capable  of  quick  recovery  from  road  shock,  the  principal  strain 
being  due  to  side-thrust,  the  result  of  skidding,  curb  impact  and  similar 
treatment,  not  encountered  to  so  great  a  degree  by  the  slower-moving  motor 
truck.  In  the  other  case,  we  find  extremely  heavy  loads  driven  at  rela- 
tively low  speed,  stability  and  durability  being  first  considerations. 

As  the  advent  of  the  automobile  wheel  was  followed  by  abandonment 
of  buggy-wheel  methods,  as  unsuited  to  the  needs,  with  the  coming  of  the 
truck  wheel  the  wheel-maker  was  confronted  with  a  new  problem  and 
forced  to  work  along  different  lines  to  attain  the  desired  result— a  cor- 


•  president  Hayes  Wheel  Company. 
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rectly  designed,  well-proportioned  product  to  be  relied  upon.  Although  still 
seizing  every  opportunity  for  improvement,  he  has  already  met  with 
success,  and  in  the  present  wood  artillery  wheel  has  a  type  peculiarly  fitted 
to  stand  up  under  the  severe  usage  to  be  expected  in  its  work  on  a  heavy 
vehicle.  The  cost  is  low  as  compared  with  steel  or  malleable  iron  wheels, 
while  light  weight  and  ability  to  absorb  shock  make  for  longer  tire  life 
than  in  the  case  of  heavier,  more  rigid  metal  wheels,  which  throw  the 
larger  portion  of  the  road  shocks  upon  the  axle  and  bearings.  The  theory 
has  been  advanced  that  the  quick  radiation  of  heat  by  the  metal  wheel 
means  lower  tire  temperature  with  a  correspondingly  longer  life.  We  are 
rather  skeptical  on  this  point,  for  the  heat  is  generated  at  the  point  of 
contact  of  tire  and  road  surface,  and  it  seems  likely  that  most  of  this 
heat  is  transmitted  to  the  surrounding  air  rather  than  up  through  the 
rubber  tire  and  steel  band  and  thence  to  the  wheel  proper. 

When  the  first  truck  wheels  were  built  some  trouble  was  experienced 
because  of  the  wheels  getting  out-of-round  and  out-of-true,  causing  more 
or  less  attention  to  be  paid  to  the  question  of  metal  wheels,  which  undoubt- 
edly can  be  made  without  much  difficulty  in  this  direction.  This  trouble 
has  now  become  practically  a  thing  of  the  past,  however,  and  the  present- 
day  wood  wheel,  made  according  to  modern  methods  and  by  specially 
designed  machinery,  is  not  only  true  and  round  at  the  start  but  remains  so. 
There  are  two  dominant  qualities  in  the  wood  wheel  that  make  it 
stand  out  prominently — resilient,  cushioning  resistance  against  the  evil 
effects  of  American  road  conditions,  and  remarkable  ability  to  withstand 
the  severe  climatic  conditions  here,  with  extreme  temperature  change. 
Wood  is  not  susceptible  to  temperature  change  to  any  extent,  the  only 
factor  entering  being  moisture;  admittedly  wood  will  deform  if  allowed 
to  absorb  moisture.  By  the  use  of  bone-dry  stock,  the  pores  being  filled 
with  lead  or  oil  primer,  and  several  coats  of  paint  being  added,  ample  pro- 
tection is  afforded  against  change  of  shape. 

Many  attempts  have  been  made  to  design  some  substitute  for  the  wood 
wheel  that  will  absorb  vibration,  the  great  enemy  of  longevity  of  a  motor 
truck.  The  results  to  date  have  been  unsatisfactory,  most  of  the  substi- 
tutes being  costly,  of  prohibitive  weight,  and  having  little  or  no  provision 
for  taking  up  lateral  strains,  which,  as  a  rule,  either  cause  partial  failure 
of  some  part,  or  leave  a  permanent  set  which  becomes  greater  with  each 
successive  shock.  The  wood  wheel  receives  the  .side-thrusts,  yields  to 
them  gently  with  a  minimum  of  shock  and  promptly  springs  back  to  its 
original  position  after  the  strain  is  removed. 

Some  time  ago  some  tests  were  made  for  us  at  the  University  of 
Michigan  laboratories  on  both  pleasure  car  and  commercial  car  wood 
wheels.  A  brief  summary  of  the  results  in  one  or  two  typical  cases  may 
prove  of  interest. 

Type  of 

Wheel 

I -ton  front 

3-ton  rear 

5-ton  rear 


Sise  of 

Spoke 

Wheel 

Flange 

34x3s 

2"     X   8^" 

36X4D 

3"     X 12" 

4OX5D 

3^''xi3^'' 

Dishing 

Direct 

Load 

Load 

16,100  lbs. 

40,800  lbs. 

30,100  lbs. 

114,000  lbs. 

48,300  lbs. 

140,000  lbs. 
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One  36"  X  4"  dual  wheel  tested  to  the  limit  of  the  dishing  load,  and 
then  for  direct  loading,  stood  up  to  107,000  pounds,  or  within  94  per  cent, 
of  the  maximum  allowance  load.  A  36^^  x  5'  dual  wheel,  tested  the  same 
way,  stood  up  to  133,000  pounds,  or  within  95  per  cent,  of  the  maximum. 
With  the  36"  X  4"  3-ton  rear  dual  wheel  a  record  was  made  of  the  deflec- 
tion up  to  12,000  pounds,  then  a  little  more  rapidly  until  the  maximum  point 
of  30,100  pounds  was  reached.  Loaded  at  23,000  pounds  and  released,  the 
wheel  regained  its  original  position  and  even  from  the  maximum  or  break- 
ing point  recovered  to  a  remarkable  degree,  with  i/io"  permanent  deflec- 
tion. The  wheels  had  no  initial  dish,  as  is  provided  in  the  case  of  pleasure 
car  wheels  for  added  protection  against  pulling  the  heart  out  of  the 
spider.  A  glance  at  the  tests  is  suflicient  to  show  that  there  is  little  ques- 
tion of  the  wood  wheel  being  able  to  stand  up  under  the  heavy  loading  put 
on  it  in  practice.  Failures  are  very  rare,  and  in  practically  every  case  can  be 
traced  to  either  the  use  of  a  wheel  on  a  heavier  car  than  that  for  which 
it  was  designed,  or  the  use  of  brashy  timber  which  under  ordinary  circum- 
stances would  never  escape  the  eyes  of  the  stock  grader. 

The  wheel  life  would  be  lengthened  materially  if  more  attention  were 
paid  to  the  condition  of  the  tires  and  they  were  replaced  after  having 
served  their  time.  The  old-style  truck  wheel,  intended  to  serve  without  a 
rubber  cushion,  was  assembled  with  a  heavy  band  of  steel  ^"  thick.  The 
present  truck  wheel,  to  be  used  with  a  solid  rubber  tire,  is  equipped  with 
a  relatively  light  band,  %"  thick  on  the  smaller  single  sizes,  >i"  on  the 
larger  single  and  all  dual  sizes.  When  the  truck  owner  permits  his  tires 
to  become  worn  to  a  thin  ribbon,  unable  longer  to  do  their  work,  and 
forces  the  wheels  to  stand  treatment  for  which  they  were  never  in- 
tended, he  is  simply  throwing  away  so  many  years  of  good  wheel-life 
unnecessarily. 

For  years  the  wheel-maker  followed  individual  designs  submitted  by 
customers,  in  a  good  many  cases  against  his  better  judgment,  but  in  the 
past  year  or  so  there  has  been  a  growing  tendency  to  defer  to  the  opinion 
of  the  wheelwright,  to  leave  the  design,  in  part  at  least,  to  the  man  whose 
experience  cannot  but  prove  a  valuable  asset  to  the  car  builder. 

The  time  may  come  when  the  wood  wheel  will  be  replaced  on  heavy 
vehicles  by  some  other  type;  by  some  substitute  which  will  either  fulfill 
the  required  conditions  better  at  the  same  cost,  or  equally  well  at  a 
lower  cost.  For  the  present,  at  least,  there  seems  to  be  a  lack  of  such  a 
substitute. 
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SELECTING  BALL  AND  ROLLER 
BEARING  SIZES 

By  D.  F.  GfuiHAM.* 

A  good  deal  has  been  written  about  the  figuring  of  the  size  of  and  get- 
ting a  bearing  that  will  do  the  work,  but,  after  all,  the  best  thing  that  we 
have  to  go  by  today  is  the  experience  we  have  had  in  the  last  six  or  eight 
or  possibly  ten  years.  You  can  figure  all  you  please  about  the  sizes; 
perhaps  it  helps  to  a  certain  extent,  but  the  best  answer  is,  does  the  bear- 
ing do  the  work? 

The  metric- sized  bearings  were  carefully  worked  out  by  the  foreign 
engineers  years  before  we  had  anything  to  do  with  them.  In  other  words, 
before  we  began  to  build  bearings,  the  sizes  were  determined.  Just  why 
they  were  determined  as  they  were,  I  do  not  know.  As  you  all  perhaps 
know,  they  vary  by  five  millimetres  in  bore,  that  is,  from  one  size  to  the 
next 

Another  thing  that  probably  all  do  not  know  and  is  oftentimes  a  help 
in  getting  in  mind  the  size  of  a  certain  number,  is  this :  In  an  annular 
or  metric  bearing,  multiplying  the  last  figure  by  five  gives  the  bore  in  milli- 
metres; for  instance,  the  307  has  35  millimetres  bore;  the  207,  35  milli- 
metres; the  407,  35  millimetres;  the  8,  40;  the  9,  45;  the  10,  50,  and  so  on. 
That  is  true  down  as  far  as  the  4  size;  below  that  bores  do  not  vary  by 
the  same  law. 

The  safest  guide  in  selecting  a  bearing  size  is  the  shaft.  Of  course, 
to  put  a  bearing  on  a  shaft  the  bearing  must  have  the  same  bore  as  the 
diameter  of  the  shaft.  If  the  load  is  light,  use  the  200  series;  if  the  load 
is  medium,  the  300  series;  and  if  the  load  is  all  that  the  shaft  will  carry, 
the  400.  That,  roughly  speaking,  is  the  basis  of  the  annular-sized 
bearings. 

With  the  roller  bearing  the  problem  is  entirely  different.  In  our  own 
experience  we  have  found  that  it  is  not  necessary  to  make  the  400  series 
at  all ;  the  300  series  will  carry  all  that  a  spindle  or  shaft  will  carry.  About 
the  only  question  an  engineer  need  ask  is,  what  is  the  weight  of  the  car, 
and  what  material  is  the  spindle  to  be  made  of?  After  those  questions 
have  been  determined,  he  can  very  easily  determine  the  diameter  of  the 
spindle.    The  only  remaining  question  is  fitting  the  bearing  to  the  shaft. 

We  sometimes  have  the  question :  What  bearing  is  recommended  for 
a  front  wheel  of  a  car  weighing  2100  or  2500  or  3000  or  3500  lb.,  or  what- 
ever the  weight  may  be?  Many  questions  enter  into  that.  First  of  all, 
the  material  to  be  used  in  the  spindles;  low  or  high  carbon  steel,  heat 
treated  or  not,  etc.  After  determining  that  you  can  easily  calculate  the 
size  of  the  spindle. 

*Sat?s  Manager  and  Engineer,  Bower  Roller  Rearing  Company. 
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Next  comes  in  the  weight  of  the  car;  the  proportion  of  the  weight  on 
the  front  axle.  Then  comes  the  turning  radius  of  the  car,  the  power 
and  speed  of  the  motor,  and  the  wheelbase.  All  that  has  to  do  with  the 
strain  on  the  bearing  in  turning  corners  or  in  fast  driving.  I  think  you 
can  readily  see  that  it  all  figures  down  to  the  fact  that  the  spindle  size  is 
the  thing  that  governs  very  largely  in  determining  the  size  of  bearing  for 
a  certain  position. 

THE   METRIC   SYSTEM 

The  question  often  comes  up  as  to  why  we  use  the  metric  measure  at 
all  in  bearings.  It  does  not  work  in  very  well  with  our  sizes  here,  espe- 
cially of  shafts,  which,  as  a  rule,  are  made  in  inches  or  fractions  thereof ; 
you  must  either  buy  a  shaft  that  is  a  little  large  and  grind  it  down,  or  com- 
promise in  some  way.  The  answer  to  this  is  that  it  is  impossible  to  change 
the  sizes  of  the  foreign  bearings.  The  percentage  of  foreign  bearings  used 
in  this  country  is  so  large  as  to  control  to  a  large  extent  the  sizes  of 
bearing  used.  The  bearings  manufacturer  must  make  the  sizes  that  will 
interchange  with  the  other  makes  of  bearings,  and  if  he  made  them  to 
inches,  they  would  not  interchange  with  the  foreign  bearings  at  all.  More- 
over, the  foreign  bearings  advance  by  five  millimetres,  which  gives  a  wide 
range  of  sizes.  I  have  found  very  few  cases  where  an  engineer  could  not 
use  a  metric  size  practically  as  easily  as  an  inch  size.  In  addition,  the  metric 
size  has  the  advantage  of  not  tying  him  up  to  one  make  of  bearing ;  he  has  the 
selection  of  anything  that  comes  from  Europe  or  is  made  in  this  country ; 
whereas,  if  he  goes  to  inch  sizes  he  is  tied  up  to  only  three  or  four  makes 
of  bearing.  We  have,  of  course,  the  Hyatt,  which  is  in  inches.  The 
Timken  bearing  is  largely  in  inches.  The  Bower  company  also  make  the 
inch  sizes.  Those  are  about  all  you  can  choose  from  in  inch  sizes.  As 
there  is  not  a  single  annular  ball  bearing  made  in  inch  sizes,  either  in 
this  country  or  abroad,  it  seems  that  it  would  be  a  very  good  thing  if 
we  could  get  the  engineers  to  agree  to  use  the  metric  sizes  of  bearing 
exclusively.  In  the  case  of  our  own  factory,  this  would  cut  down  the 
number  of  sizes  we  have  to  carry,  or  at  least  the  tools  we  carry,  very 
nearly  one-half,  which  would,  of  course,  reduce  the  cost  of  manufacture. 
I  think  you  will  all  agree  that  it  is  impossible  to  compel  foreign  manufac- 
turers to  change  their  sizes.  So  many  millions  of  bearings  made  in  metric 
sizes  are  in  use  that  we  have  to  make  metric  sizes  anyway  for  repairs. 

In  regard  to  the  carrying-capacity  of  the  roller  bearing  as  compared 
with  the  ball  bearing,  I  believe  none  of  us  knows  just  what  that  is.  The 
basis  of  the  calculations  for  the  load-carrying-capactty  of  bearings  is  un- 
questionably Professor  Stribeck's  experiments.  He  has  made  a  more 
systematic  study  of  the  load-carrying-capaeity  of  metals  under  rolling 
contact  than  anyone  else.  From  his  experiments  it  was  found  that  the 
load  on  a  ball,  in  other  words,  the  indentation  of  the  ball  in  the  race, 
varied  almost  exactly  as  the  square  of  the  load.  In  any  ball  bearing  if 
the  load  on  a  ball  is  carried  to  a  point  where  the  indentation  is  beyond 
the  elastic  limit  of  the  surfaces  of  the  ball  and  the  race,  the  bearing  is  at 
once  permanently  impaired,  and  it  is  only  a  question  of  time  until  it  will 
become  destroyed.    Compare  with  that  the  load  requisite  to  carry  on  a 
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roller  in  or4er  to  deflect  the  surfaces  beyond  their  elastic  limit,  and  you 
see  how  much  greater  the  load-carrying-capacity  of  the  roller  should  be 
than  that  of  a  ball.  But  there  also  enters  into  that  the  question  of  the 
friction  of  the  surface;  although  there  is  supposed  to  be  a  true  rolling 
surface,  there  is  undoubtedly  a  friction.  If  there  were  not,  roller  or  ball 
bearings  would  not  need  any  lubrication.  Just  how  far  that  question 
enters,  I  believe  none  of  us  knows  exactly.  In  all  bearing  manufacture 
the  principal  matters  unquestionably  are  good  material  and  accurate 
workmanship. 

When  you  take  into  account  that  in  any  ball  or  roller  bearing  you  have 
anywhere  from  twelve  balls  or  rollers  and  the  inner  and  the  outer  races, 
making  many  pieces  in  each  bearing  which  must  be  held  within  two  ten- 
thousandths  variation,  you  can  see  what  it  means  to  make  a  bearing;  how 
the  slightest  error  in  hardening,  grinding  or  inspection  of  any  one  of  the 
parts  will  cause  a  bearing  to  not  stand  up  to  the  work  as  it  should.  The 
surprising  thing  is  not  that  the  bearings  fail  occasionally,  but  that  more  of 
them  do  not  fail. 

My  experience  is  that  about  the  best  guide  for  the  selection  of  sizes 
of  bearings  is  good  horse-sense,  combined  with  experience  in  building 
cars.  I  have  seen  cases  where  bearings  of  seemingly  ample  size  were 
destroyed;  and  again  little  bearings  that  you  would  think  would  not 
stand  up  under  the  load  at  all,  answered  the  purpose  admirably.  I 
remember  the  Matheson  car  in  the  Wilkesbarre  hill-climb.  In  the  first 
little-six  of  that  make  there  was  a  propeller-shaft  of  less  than  one  inch 
diameter,  of  very  fine  steeL  A  305  bearing  was  used  back  of  the  pinion 
on  the  rear  axle.  The  car  won  the  hill-climb  mentioned  and  was  driven 
all  season  with  the  305  bearing,  which  never  failed.  I  could  not  explain 
that. 

I  have  seen  a  400-series  bearing  fail  in  that  same  place.  In  an  experi- 
ence we  had  at  the  Weston-Mott  factory  while  I  was  with  the  New  De- 
parture company,  we  had  some  trouble  with  the  bearings  back  of  the 
pinion  on  the  rear  axle  with  a  long  torque  tube.  The  motor  used  was  of 
fairly  good  size.  We  finally  found  that  the  shaft  was  springing  when 
the  load  was  put  on  it.  In  order  to  satisfy  ourselves  just  how  much  it 
was  springing,  we  made  four  holes  at  the  center  of  the  torque  tube,  and 
put  four  Brown  &  Sharpe  dial-indicators  through  it  so  that  they  were 
just  touching  the  shaft  when  turning  idle.  A  deflection  of  two  or  three 
thousandths  was  indicated,  as  little  as  you  would  expect  in  a  shaft  of  the 
length  in  question.  As  soon  as  a  material  amount  of  power  was  trans- 
mitted through  the  shaft,  it  deflected  almost  one-eighth  of  an  inch  in  a 
transverse  direction,  causing  a  prying  action  across  the  bearing,  just  as  if 
a  lever  had  been  stuck  in  it.  It  was  no  wonder  the  bearing  did  not  stand 
up.  Later  a  bearing  was  placed  at  the  center  of  the  tube  to  hold  the 
shaft  from  springing. 

I  have  known  of  spindles  that  would  spring  to  such  an  extent  as  to 
throw  an  extra  strain  on  the  bearing.  Such  things  must  be  taken  into 
account. 

It  is  almost  impossible  for  the  engineer  to  figure  them  out  on  the  draw- 


Digitized  by 


Google 


404  S.  A.  E.  BULLETIN 

ing  board  or  by  calculation.  It  is  almost  impossible  to  figure  out  ju^t 
what  strain  comes  on  a  front  wheel  in  turning  a  corner.  You  do  not 
know  whether  there  is  going  to  be  a  hole  in  the  road,  or  at  what  speed  it 
will  be  hit,  the  angle  of  turning,  or  anything  about  it.  There  are  so  many 
unknown  quantities  in  the  problem  that  I  believe  no  engineer  can  calculate 
all  of  them  accurately. 

CONTRIBUTED  BY  B.  D.  GRAY 

In  most  cases  it  has  been  found  that  in  a  ball  bearing  of  the  400 
series,  in  which  the  workmanship  and  materials  are  first-class,  its  capacity 
exceeds  the  safe  carrying-capacity  of  the  shaft  which  the  bearing  in 
question  will  accommodate. 

With  relation  to  the  relative  carrying-capacities  of  ball  and  roller 
bearings,  I  believe  there  is  a  point  of  design  to  which  comparatively 
little  attention  has  been  paid  in  discussions  of  this  nature,  and  which  is 
decidedly  important — that  is,  the  concavity  of  the  path  of  the  ball.  We 
know  that  the  carrying-capacity  of  a  ball  is  very  greatly  affected  by  the 
shape  of  its  support.  In  the  usual  ball  test  three  balls  are  placed  togeth^jr 
one  on  top  of  the  other,  the  end  balls  being  supported  in  cup-shape  J 
pieces,  and  the  middle  ball  held  in  its  position  merely  by  pressure. 
Naturally  the  convexity  of  the  surfaces  in  contact  produces  tremen- 
dously high  unit  pressures  when  a  given  load  is  applied.  If  the  ball  to  be 
tested  is  placed  between  flat  surfaces,  the  unit  pressure  is  considerably 
less,  and  if  the  supporting  surfaces  are  curved  to  a  radius  only  slightly 
larger  than  that  of  the  ball,  the  crushing  strength  of  the  ball  is  still 
further  very  greatly  increased.  In  the  annular  ball  bearing  the  path  of 
the  ball,  which  is  commonly  referred  to  as  the  "groove,"  is  ground  to  a 
radius  only  very  slightly  larger  than  that  of  the  ball,  and  while  that 
is  in  only  one  plane,  that  is,  parallel  to  the  shaft  axis  (since  the  groove 
is  circular,  in  a  plane  at  right  angles  to  the  shaft  axis),  yet  this  feature 
has  a  very  decided  influence  upon  the  capacity  of  a  ball  bearing,  and  it 
should  be  borne  in  mind  that  a  similar  shaping  of  the  rings,  commonly 
called  "cups  and  cones,"  is  not  possible  in  a  roller  bearing.  The  surfaces 
with  which  the  rolls  come  in  contact  must  be  either  cylindrical  or  conical. 
Since,  when  a  load  is  imposed  upon  a  ball  bearing,  the  much-talked  of 
"point"  contact  is  converted  by  reason  of  deformation  of  the  surfaces 
carrying  the  load,  into  a  substantial  "area,"  it  will  be  understood  that 
the  designer  of  a  ball  bearing  has  something  tangible  to  work  with,  and 
it  is  not  at  all  miraculous  that  the  ball  bearing  successfully  carries 
tremendous  loads. 

When  we  take  into  consideration  also  that  the  "line"  contact  claimed 
by  manufacturers  of  roller  bearings  exists  only  under  ideal  conditions, 
namely:  First,  when  the  ring  and  roller  surfaces  are  perfect,  throughout 
the  entire  length  of  roll  and  width  of  ring,  and,  second,  when  the  roller 
maintains  its  theoretically  correct  position  between  the  rings,  it  is  posr 
sible  to  conceive  that  the  area  of  contact  in  a  roller  bearing  may  be,  and 
in  fact  is  likely  to  be  during  a  great  percentage  of  the  time,  less  than 


Digitized  by 


Google 


SELECTING  BALL  AND  ROLLEk  BEARING  SIZES       40S 

that  of  the  ball  bearing,  since  in  the  latter  the  rolling  element  cannot 
be  in  any  other  than  its  correct  position. 

There  are  numerous  points  to  be  considered  in  a  discussion  of  the 
merits  of  any  anti- friction  bearing,  such  as  uniformity  of  product,  stiff- 
ness of  rings,  etc.,  in  addition  to  materials  and  workmanship  mentioned 
by  Mr.  Graham,  and,  furthermore,  no  amount  of  talking,  pro  and  con, 
can  change  the  facts.  "The  proof  of  the  pudding  is  in  the  eating." 
The  best  way  to  decide  is  by  actual  test,  since  this  process  of  elimina- 
tion dispels  all  doubt  in  the  mind  of  the  seeker  after  information. 

CORRECTED  ADDRESSES  OF  MEMBERS 

Edwards,  F.  E.,  formerly  owner,  F.  E.  Edwards  Automobile  School, 

Chicago,  111.,  now  Consul  (Chicago,  111.)  the  Lincoln  Highway 

Association,  Inc.,  Detroit,  Mich. 
Jehle,  Ferdinand,  formerly  engineer.  Commercial  Engineering  Labora- 
tories,   Detroit,   Mich.,    now    laboratory    engineer,    Automobile 

Club  of  America,  New  York  City. 
Jencick,   Stephen,    formerly   president,    Jencick    Motor    Corp.,    Port- 

chester,  N.  Y.,  now  designing  engineer,  Nott  Fire  Engine  Co., 

Minneapolis,  Minn. 
Jones,   E.   L.,   formerly  vice-president  and   general   manager,   Jones 

Electric  Starter  Co.,  Chicago,  111.,  now  with  Enger  Motor  Car 

Co.,  Cincinnati,  Ohio. 
Kurti,  A.,  formerly  with  Irwin  D.  Groak  Engineering  Co.,  Chicago, 

111.,  now  with  W.  T.  McCaskey  &  Co.,  Chicago,  111. 
Mergi,  Wm.  H.  P.,  now  connected  with   Denby   Motor  Truck   Co., 

Detroit,  Mich. 
Randall,  R  H.,  formerly  chief  engineer,  Ultra  Motor  Car  Co.,  Boston, 

Mass.,  now  with  Wollaston  Foundry  Co.,  Norfolk  Downs,  Mass. 
Steele,  John  Wm.,   formerly  chief  engineer,    Mitchell   Lewis    Motor 

Car  Co.,  Racine,  Wis.,  now  with  Kelly-Springfield  Motor  Truck 

Co.,  Springfield,  Ohio. 
Waite,  J.  D.,  formerly  factory  manager,  Stromberg  Motor   Devices 

Co.,  Chicago,  III.,  now  with  Stamping  &  Tool  Co.,  LaCrosse, 

Wis. 
Wilcox,   H.   A.,   formerly   with    Federal   Motor   Truck    Co.,    Detroit, 

Mich.,  now  with  Signal  Motor  Truck  Co.,  Detroit,  Mich. 
Wilson,  Charles  B.,  formerly  vice-president,  Ferro  Machine  &  Foundry 

Co.,  Cleveland,  Ohio,  now  president,  Wilson  Foundry  &  Ma- 
chine Co.,  Pontiac,  Mich. 
Woods,  S.  H.,  formerly  designer,  General  Vehicle  Co.,  Long  Island 

City,   N.   Y.,   now   inspector.   Compensation    Inspection   Rating 

Board,  New  York  City. 
Youngren,  H.  T.,  formerly  engineer  railway  division,  Westinghouse 

Elec.  &.  Mfg.  Co.,  East  Pittsburg,  Pa.,  now  with  Harley-David- 

son  Motor  Co.,  Milwaukee,  Wis. 
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POSITIONS  AVAILABLE 

Th«  following  announcemonts  are  publlshod  for  tha  Information  of  mam- 
bora  of  tha  Society.  No  charge  whatever  la  made  for  theae  announcementa. 
Membera  who  wlah  additional  Information  will  piaaae  addrasa  the  office  of 
the  Society: 

5$.    Tool  draftsmen.    Men  experienced  on  motor  design. 
123.    Production  manager  or  production  superintendent.     Man  who  can 

reduce  costs  and  get  out  quantities. 
127.    Salesman  for  heavy  trucks  on  a  commission  hasis.    Not  necessary 

to  give  entire  time. 
^135.    Sales  manager,  salary  and  commission  to  be  agreed  upon. 
142.    Young  man  familiar  with  machine  design.    Experience  on  presses 
and  shears  preferred.    Salary  dependent  on  experience. 
*I47     Sales  manager,  experienced,  on  commercial  work,  and  in  a  position 

to  invest  $2,000.  Exceptional  opportunity. 
♦151.  Salesman  to  handle  special  steels  in  New  England.  Must  be  tech- 
nically trained  and  have  had  practical  experience  in  machining 
and  heat  treating  of  steels. 
*IS8.  Draftsmen,  with  experience  in  designing  small  motors  or  generators 
for  automobiles.  For  factory  manufacturing  small  interchange- 
able parts  for  electrical  apparatus.  Only  those  having  had  at 
least  three  to  four  years'  experience  need  apply.  Salary  $18 
to  $22. 

IS9'  Designer  of  successful  special  machine  tools  for  multiple  coincident 
operations,  to  design  various  machines  for  rapid  production  of 
small  vehicle  parts.     Should  have  factory  production  experience. 

*i6i.  Manager  for  service,  parts  division  and  garage  of  large  corporation. 
Must  have  excellent  engineering  and  executive  ability,  besides 
broad  experience  in  this  particular  line  of  work. 

*i67.  Salesman,  one  that  is  capable  of  managing  sales  department,  famil- 
iar with  the  automobile  trade  and  of  pleasing  personality. 

168.  Salesmen  for  electrically-driven  tire-pumps  for  private  garage  use, 

on  a  commission  basis. 

169.  A  high-grade  retail  salesman  of  moderate-priced  pleasure  cars  for 

New  York  City  proper. 

172.  Tool  draftsman.    State  experience  and  salary  desired. 

173.  Assistant  engineer;  must  have  some  shop  and  at  least  two  years' 

motor  testing  and  operating  experience.    Moderate  salary,  which 
will  be  increased  as  circumstances  and  conditions  might  warrant 

174.  Engineer  or  experienced  man  capable  of  designing  attachment  parts 

for  shock  absorber. 

•Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
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176.    Inspector  on  automobile  parts.    Must  be  Ai  man. 

178     Draftsman. 
♦179.    Expert  final  chassis  tester  and  motor  expert,  on  commercial  work. 

181.  Technical  graduate  of  two  or  three  years'  experience,  preferably 
in  production  end  of  automobile  manufacture,  for  office  work  in 
sales  and  order  department  of  parts  manufacturer;  leading  to 
sales  engineer. 

184.  Experienced  automobile  draftsman — resident  of  New  York  City 
preferred. 
*i85.  Wanted  by  one  of  the  largest  automobile  accessory  manufacturers, 
a  first-class  man  on  die  castings  (especially  die-cast  aluminum) 
to  organize  a  separate  department.  This  is  an  opportunity  for  a 
man  who  is  no  has-been  or*  experimenter.  Give  full  particulars 
in  first  letter  or  no  notice  taken. 

186.  Assistant  mechanical  engineer  for  automobile  factory  in  the  middle 
West.  Prefer  technical  school  graduate  but  must  have  had  a 
number  of  years'  practical  experience,  preferably  with  the  larger 
automobile  manufacturers. 
*i87.  Experienced  superintendent  of  repair  department  of  large  garage. 
Young  man  with  technical  education  preferred.  Excellent  open- 
ing for  capable  man.  Applications  from  men  without  consid- 
erable experience  in  automobile  repair  work  not  considered. 
State  minimum  salary  expected  and  qualifying  experience. 

188.    Assistant  in  purchasing  department. 

^89.  Foundry  foreman;  one  who  can  handle  men  and  knows  foundry 
business,  especially  in  the  cast-iron  line. 

190.  Experienced  production  man  for  a  light  four-cylinder  car. 

191.  Mechanical  designers  with  experience  on  ignition,  electric  starters, 

etc.     State  age,  education,  experience  in  detail,  whether  married 
and  salary  expected. 

♦192.  First-rate  man  with  general  engineering  experience  to  take  charge 
of  drafting  room.  Must  understand  motors  of  the  motor  car 
type  and  be  a  good  executive. 
193.  Employers'  agency  seeks  tool  designing  draftsmen.  Openings  in 
middle  West.  Salary  40c.  to  6oc.  per  hour,  depending  on  ability 
and  experience. 

♦194.  A  well  educated  man  for  a  position  on  the  editorial  staff  of  a  lead- 
ing motor  vehicle  trade  journal.  Must  be  a  clear  thinker,  a 
good,  easy  writer  with  a  keen  appreciation  of  journalistic  values. 
Must  have  a  knowledge  of  finance,  industry,  transportation  and 
economics.  Engineering  talent  or  at  least  an  acquaintance  with 
motor  vehicle  design  and  construction,  is  essential.  Must  be 
willing  to  work  under  a  prearranged  editorial  policy,  able  to  pro- 
duce high  quality  copy  on  scheduled  time,  and  must  know  print- 
'  ■  and  engraviilg. 

*Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
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0234.  Mechanical  engineer,  twelve  years*  experience  with  some  of  the 
best  automobile  companies  of  the  country  wishes  position  as 
sales  engineer  in  progressive  concern  making  some  kind  of 
mechanical  specialty. 

0255.  Service  engineer,  carburetion  especially.  Twelve  years'  experience 
in  motor  car  troubles.  Would  like  position  as  assistant  manager 
of  service  department,  taking  the  practical  detail  work. 

0257.  Draftsman  and  designer,  experienced  in  design  of  motor  trucks, 

adding  machines,  with  broad  technical  education  supplemented 
with  shop  work,  desires  a  position  as  designer  and  engineer  in 
charge  of  drafting  room  or  engineering  department.  Have  prac- 
tical experience,  able  to  work  out  mechanical  design.  Eight 
years'  experience  in  automobile  and  adding  machines.  Can 
handle  men. 

0258.  Engineer,   capable,   energetic,   ten  years'   experience   on   pleasure, 

commercial  car  and  electric  starter  work,  desires  position  as 
mechanical  engineer  or  chief  draftsman.  Would  like  to  connect 
with  small  live  company  in  which  later  a  financial  interest  might 
be  taken.  Have  specialized  on  efficient  running  of  drafting 
room,  and  would  consider  temporary  engagement  for  systematiz- 
ing work. 

0259.  Motor  and  chassis  designer  and  checker.    Technical  graduate  with 

shop  experience;  specialist  on  design  for  quantity  production. 
Have  had  several  months'  shop  experience  with  firm  building 
stationary  engines,  jobbing  shop,  and  with  a  general  manufac- 
turer. 

0260.  Engineer  and  producer;  ten  years'  automobile  experience  as  de- 

signer, chief  engineer  and  factory  manager.  Mechanical  engineer 
graduate,  thirty-two  years  old,  able  and  reliable;  last  position, 
engineer  and  factory  manager  of  large  plant;  connections  sev- 
ered when  plant  was  changed  from  automobile  manufacturing 
to  making  of  one  unit  only.    Best  reference. 

0261.  Engineer  with  thirteen  years'  experience  in  design  and  construc- 

tion of  automobiles,  trucks;  automobile,  stationary  and  marine 
two-cycle  and  four-cycle  engines  for  both  gasoline  and  kerosene. 
Ten  years  with  present  employers  in  large  factory.  Open  for 
position  soon.  Manager  or  engineer  in  suitable  situation  desired. 
Age,  39  years. 

0262.  Mechanical  engineer,  eight  years'  experience  in  engineering  work 

on  light  trucks  and  small  cars.  Exceptionally  good  practical 
experience.  Good  correspondent  and  familiar  with  costs.  Capable 
of  handling  responsible  position.  Prefer  connection  with  con- 
cern manufacturing  product  or  with  parts  manufacturer.  Have 
an  interesting  cyclecar  design  for  any  one  favoring  the  new  field. 
Have  held  present  position  as  chief  engineer  for  past  three  years. 
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0963.  Designing  engineer  with  broad  experience  on  designing  and  mami- 
facture  of  pleasure  cars  with  well-known  concerns.  Employed 
at  present.    Best  references. 

0264.  Factory   manager,   good   organizer   and   producer   with   wide  ex- 

perience in  engineering  and  production  of  both  pleasure  and 
commercial  cars. 

0265.  Engineer  with  eleven  years'  experience  in  design  and  construction 

of  high-class  American  cars.  Specialist  in  development  of  high- 
speed efficiency  motors.    Authority  on  carburetion. 

0266.  Young  man  experienced  as  purchasing  agent,  desires  to  secure  a 

position  with  a  future. 

0268.  Mechanical  and  electrical  engineer,  now  employed,  experienced  in 

designing,  engineering,  superintending  constructions  and  produc- 
tions in  quantity,  sheet  metal  specialties  and  electric  vehicles; 
also  gasoline  cars.  Open  for  position  in  New  York  City  or 
immediate  vicinity. 

0269.  Body  or   executive   engineer   for   chassis   department   in   or   near 

Detroit.  Have  been  "producing"  for  ten  years  and  am  at  pres- 
ent with  one  of  the  largest  and  best  known  manufacturers  of 
automobiles  in  the  world. 

0270.  Engineer  and   factory  manager,   of  wide  mechanical  experience; 

last  nine  months  on  light  cars;  thorough  mechanic. 

0271.  Position  desired  as  superintendent  or  chief  inspector.     Have  had 

charge  of  men  for  fifteen  years.  Experience  covers  several 
years'  designing  gasoline  motors,  on  transmission  and  gears, 
in  charge  of  inspection  with  well-known  automobile  company 
building  a  high-grade  car.  At  present  employed  as  chief  inspec- 
tor with  one  of  the  largest  automobile  companies  making  sheet 
metal  stampings  using  small  and  large  dies. 

0272.  Engineer  and  purchasing  agent,  with   eight  years'   experience  in 

light  pleasure  car  and  all  capacities  of  commercial  car  design- 
ing, is  open  for  engagement.    Can  furnish  first-class  references. 

0273.  Young  man  of  25,  with  four  years'  experience  on  the  editorijil 

staffs  of  automobile  trade  papers  is  at  the  disposal  of  an  ad- 
vertising manager.  Would  be  glad  to  submit  advertisements 
that  he  wrote  while  doing  editorial  work.  Not  a  "know-it-all" 
and  is  willing  to  start  for  a  fair  living  salary. 

0274.  Graduate   mechanical   engineer   with    fifteen   years'   experience   in 

engineering  and  production  departments  of  motor  vehicles  and 
accessory  manufacturers,  available  for  position  soon ;  now  engaged. 

0275.  Man  with  seven  years'  drafting  experience  on  pleasure  cars  and 

electric  starter  work  wishes  to  take  charge  or  assist  in  establish- 
ing a  drafting  room  system  which  turns  out  excellent  drawing  in 
minimum  time. 
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0276.  Service  manager  or  engineer  with  excellent  executive  and  engineer- 

ing ability.  Experienced  in  truck  and  pleasure  car  manufacture, 
design,  repair  and  shop  practice.  Wide  mechanical  experience. 
Used  to  handling  men  and  assuming  responsibility.  Good  cor- 
respondent. Married.  Age  thirty- four.  Western  location  pre- 
ferred. 

0277.  Engineer,  mechanical  and  electrical.     Capable  and  energetic,  with 

excellent  executive  ability.  Exceptionally  good  practical  experi- 
ence on  both  trucks  and  pleasure  cars  in  engineering,  designing, 
purchasing,  shop  practice,  construction  and  production.  Especially 
competent  on  electric  systems.  Able  to  handle  men  and  fully 
capable  of  assuming  responsibility.  Married.  Age  thirty-three. 
Salary  moderate. 
0279.  Pioneer  automobile  engineer  and  executive  who  has  a  very  wide 
and  accurate  knowledge  of  pleasure  car  and  truck  engineering 
and  business  conditions  in  this  country  and  abroad,  would  con- 
sider engagement  on  a  basis  commensurate  with  his  previous 
work  and  success.    Development  work  in  the  East  preferred. 
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OFFICERS  OF  THE  SOCIETY 

President,  Henry  M.  Leland,  Detroit,  Michigan. 
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Vice-president,  K.  W.  Zimmerschied,  Detroit,  Michigan. 
Treasurer,  Hermann  F.  Cuntz,  New  York. 
Chairman  of  Finance  Committee,  H.  M.  Swetland,  New  York. 
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Joseph  A.  Anglada,  New  York. 
Harold  L.  Pope,  Hartford,  Conn. 
£.  F.  Russell,  Longmeadow,  Mass. 
Christian  Girl,  Cleveland,  Ohio. 
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SECTIONS  OF  THE  SOCIETY 

DETROIT  SECTION 

E.  T.  BiRDSALL Chairman 

C.  T.  Myers  and  W.  N.  Osburn Vice-Chairmen 

Herbert  L.  Connell Secretary  and  Treasurer 

(Address)  109  Webb  Avenue,  Detroit,  Mich. 

Meets  first  Thursday  each  month  at  8  p,  m.,  in  the 

Employers'  Association  Rooms,  Stevens  Building,  Detroit,  Mich, 


INDIANA   section 

R.    H,    Combs Chairman 

Seorge  a.   Weidely Vice-Chairman 

John  G.  Wood Treasurer 

Chas.   p.  Grimes Secretary 

(Address)  Wheeler  &  Schebler,  Indianapolis,  Ind. 

Meets  first  Tuesday  after  first  Wednesday  each  month  at  8  p,  m.,  at  the 

Hoosicr  Motor  Club  in  the  Claypool  Hotel,  Indianapolis,  Ind. 


metropolitan  section 

[osEPH  A.  Anglada Chairman 

Herbert    Chase Treasurer 

N.   B.  Pope Secretary 

(Address)  1790  Broadway,   New   York  City. 

Meets  last  Thursday  each  month,  except  July  and  August,  8  p,  m., 

at  the  Automobile  Club  of  America,  247  IVest 

Fifty-fourth  Street,  New  York  City. 


CLEVELAND    SECTION 

James  H.  Herron Chairman 

H.  B.  Anderson Vice-Chairman 

A.  J.  ScAiFE Treasurer 

R.  J.  Nightingale Secretary 

E.  R.  Hall        ^ 

J.  H.  Hertner    \  Members  Board  of  Directors 

R.  H.  Man  son   I 
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Members  are  requested  to  advise  the  S.  A.  E.  office  promptly 
of  change  of  address,  using  form  herewith : 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 

Please  change  my  address  now  appearing  on  your  records,  to 
the  following: 

Company  connected  with 

Profession  or  Position. . . , 

Address  of  Company 

Address  for  Mail 

Articles  Manufactured 


Very  truly  yours. 
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S.  A.  E.  Member. 
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PILL  OUT  AND  SEND  TO  S,  A.  E.  OFFICE 

Sbcsbtaky, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
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Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

POSITION  AND  COMPANY 


ADDRESS 

whom  I  consider  eligible  to  S.A.E  membership. 


S.  A.  E.  MEMBER 


ADDRESS 


Date. 
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WINTER   MEETING 

The  1915  Annual  Meeting  of  the  Society  will  be  held  in  New  York 
early  in  January  during  the  time  of  the  Automobile  Show. 


WORK  OF  THE  DIVISIONS 

Several  of  the  Divisions  of  the  Standards  Committee  are  now 
resuming  active  work  as  indicated  in  the  brief  account  given  here- 
inbelow.  The  next  convention  of  the  Standards  Committee  will 
be  held  during  November,  the  sessions  of  the  meeting  probably  ex- 
tending over  three  days,  upon  which  reports  of  Divisions  will  be 
submitted  and  considered.  Meetings  of  the  Divisions  having  work 
actively  in  hand  will  be  held  during  the  Standards  Committee  con- 
vention and  in  some  cases  prior  thereto. 

STOCK  SIZES  OF  ROLLER  BEARINGS 

The  Ball  and  Roller  Bearings  Division  still  has  under  consideration 
the  matter  of  recommending  a  list  of  stock  sizes  of  roller  bearings, 
eliminating  many  of  the  sizes  now  listed  by  manufacturers. 
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SIDE-OUTLET  CARBURETERS 

The  Carbureter  Fittings  Division  i^  making  a  close  study  with  a  view 
to  determining  whether  it  is  feasible  or  advisable  to  recommend  stand- 
ards in  addition  to  the  present  S.  A.  E.  standard  carbureter  flange  di- 
mensions, to  cover  the  application  of  side-outlet  carbureters.  It  is  thought 
by  some  that  it  would  be  wise  to  recommend  as  standard,  or  at  least  as 
recommended  practice,  the  positioning  of  the  side-outlet  carbureter  flange 
with  the  bolts  spaced  on  a  horizontal  center  line.  It  would  be  of  con- 
siderable advantage  to  manufacturers  and  users  if  a  standard  could  be 
established  in  regard  to  both  the  shape  and  position  of  the  flange  on  side- 
outlet  carbureters.  It  is  felt  by  some,  however,  that  the  development  of 
motor  design  will  be  accompanied  by  reasons  for  the  adoption  of  either 
a  horizontal  or  vertical  flange  that  will  be  of  sufliciently  great  weight  to 
render  necessary  ignoring  any  standard  that  might  be  adopted  as  to  the 
face  of  the  flange  on  the  cylinders  being  horizontal  or  vertical.  The  de- 
sign of  the  carbureter  for  the  particular  motor  upon  which  it  is  going 
to  be  used  must,  of  course,  be  considered.  It  is  believed  by  some  of  the 
members  of  the  Carbureter  Fittings  Division  that  there  will  always  be 
both  vertical  and  horizontal  type  carbureters,  but  that  where  the  horizon- 
tal type  is  used  bolted  directly  to  the  cylinders  it  seems  that  it  would  be 
advisable  to  standardize  the  position  of  the  flange,  the  drilling  of  the 
cylinders  flrst  one  way  and  then  another  causing  considerable  trouble. 
Where  the  vertical  type  is  used  it  is  always  necessary  to  supply  a  separate 
intake  pipe  in  which  case  the  flanges  can  be  made  either  one  way  or  the 
other.  Cylinders  constituting  a  large  unit,  it  is  naturally  beneflcial  to 
maintain  the  machine  work  on  them  the  same,  although  different  equip- 
ments are  used.  There  has  become  apparent  no  good  reason  for  deviating 
from  th^  standards  which  have  already  been  adopted  as  to  the  dimen- 
sions of  the  attaching  flange. 

The  problem  in  question  is  radically  different  from  anything  the  Car- 
bureter Fittings  Division  has  so  far  attempted  in  the  way  of  standardiza- 
tion and  the  development  of  the  subject  is  watched  with  interest. 

THICKNESS  OF  S.  A.  E.  FELLOE  BANDS 

The  statement  has  been  made  that  the  thickness  of  the  S.  A.  E. 
permanent  metal  felloe  band  for  truck  wheels  is  not  sufficient  in  the  case 
of  some  sizes  of  wheel.  At  the  time  this  standard  was  formulated  some 
years  ago,  the  subject  in  point  was  considered  very  carefully  and  the 
Commercial  Car  Wheels  Division,  which  made  the  recommendation  origi- 
nally, has  seen  no  adequate  reason  for  recommending  a  change  in  the 
standard,  but  will,  it  is  expected,  give  serious  consideration  to  the  com- 
plaints that  have  been  received  in  the  connection. 

It  is  appreciated  that  the  band  should  be  no  thicker  than  is  necessary 
to  protect  the  wheel  sufficiently,  so  that  no  surplus  weight  shall  be  added 
on  account  of  the  band.    It  is  evident  from  the  variety  of  sizes  of  spokes 
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in  the  wheels  and  the  diameter  of  the  hub  flanges  used  by  different  manu- 
facturers of  trucks,  that  there  is  a  great  variety  of  views  and  specifica- 
tions. It  is,  therefore,  obvious  fhat  there  will  be  a  variation  in  the 
general  strength  of  wheels  as  used  in  service.  It  is  pretty  clear  that  in  the 
promulgation  of  the  S.  A.  £.  standard  felloe  band  thickness,  the  purpose 
was  not  to  have  any  of  the  fundamental  structural  strength  of  the  wheel 
depend  upon  the  felloe  band.  It  is  contended  at  this  time,  however,  that 
practical  experience  has  demonstrated  that  the  felloe  band  does  play  an 
important  part  in  the  developed  wheel  strength. 

In  response  to  the  very  few  complaints  that  have  been  received,  the 
makers  of  wood  wheels  for  trucks  have  been  asked  to  present  their  views 
on  the  particular  point  in  question,  and  will  probably  attend  the  meeting 
at  which  the  subject  will  be  taken  up  by  the  Commercial  Car  Wheels 
Division. 


INDUSTRIAL  MOTOR  TRUCK  STANDARDS 

In  addition  to  the  work  already  in  hand,  the  Truck  Standards  Division 
and  the  Electric  Vehicle  Division  will  consider  the  recommendation  of 
standards  with  regard  to  industrial  motor  trucks.  At  the  last  meeting 
of  the  Council  it  was  voted  that  two  advisory  committees  be  appointed, 
one  to  act  with  the  Truck  Standards  Division  and  one  with  the  Electric 
Vehicle  Division  for  the  purpose  of  recommending  standards  for  indus- 
trial truck  practice ;  the  first  named  advisory  committee  to  take  up  specifi- 
cally capacity  and  speed  of  the  said  trucks  and  tires  for  the  same,  and 
to  be  constituted  as  follows:  T.  V.  Buckwalter,  C.  E.  F.  Ahlm,  J.  E. 
Hale,  A.  H.  Gfrorer,  H.  G.  McComb.  The  second  of  the  said  advisory 
committees  to  take  up  motors  and  voltage  and  'to  be  constituted  as  fol- 
lows:  R.  A.  Bachman  and  R.  J.  Nightingale. 

The  purpose  of  the  Society  is  to  take  every  reasonable  precaution  to 
have  the  views  of  experienced  designers,  producers  and  users  of  indus- 
trial motor  trucks  considered  by  its  committees. 

A  committee  of  the  Association  of  Railway  Electrical  Engineers  ap- 
pointed to  recommend  standards  for  industrial  trucks  has  held  two 
meetings,  a  copy  of  the  minutes  of  which  has  kindly  been  furnished  the 
Society  for  the  consideration  of  its  committees. 

DATA  ON  STEEL 

In  addition  to  the  work  of  collating  returns  received  from  various 
sources  as  to  physical  properties  of  S.  A.  E.  steels,  the  Iron  and  Steel 
Division  has  under  consideration  modification  and  extension  of  steel 
castings  specifications.  It  will  also  probably,  in  its  next  report,  bring  up  to 
date  the  notes  and  instructions  with  regard  to  the  steel  specifications 
accepted  at  the  last  meeting  of  the  Society,  the  last  notes  and  instructions 
as  to  heat  treatments,  etc.,  having  been  submitted  to  and  accepted  by  the 
Society  at  the  1913  summer  meeting. 
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LOCK  WASHER  STANDARDS 

The  merit  of  the  criticism  of  the  lock  washer  standards  made  at  the 
last  meeting  of  the  Society  has  undergone  some  investigation  by  the 
Lock  Washers  Division.  A  report  from  the  Division  is  expected  on  the 
question  of  whether  the  smaller  sizes  of  the  S.  A.  E.  standard  light  series 
are  too  light.  One  manufacturer  of  lock  washers  has  stated  that 
ninety  per  cent,  of  the  S.  A.  E.  standard  lock  washers  sold  by  it  are 
of  the  light  type  and  found  very  satisfactory  by  the  automobile  and  parts 
manufacturers.  It  is  stated  furthermore  that  the  allegation  of  the  very 
small  sizes  spreading  can  be  traced  to  improper  heat  treatment  and  that 
no  change  in  the  standard  would  be  justifiable. 


MISCELLANEOUS  DIVISION 

PITCH    OF    THREAD    ABOVE    1%"    DIAMETER 

In  view  of  the  fact  that  the  extensive  data  received  by  the  Miscel- 
laneous Division  from  car  manufacturers  as  to  pitch  of  thread  in  screws 
of  greater  diameter  than  1%"  are  very  confusing,  additional  data  are 
being  collected  from  parts  and  screw  manufacturers  with  a  view  to 
arriving  at  an  accepted  standard,  which  it  is  believed  will  be  possible. 

SPEEDOMETER    DRIVE-SHAFT    ENDS 

The  Miscellaneous  Division  will  endeavor  to  be  instrumental  in  estab- 
lishing a  standard  of  speedometer  drive-shaft  ends  at  an  early  date. 

LICENSE     PADS 

Following  up  the  idea  of  bringing  about  some  uniformity  in  the  funda- 
mental elements  of  the  license  pads  of  cars  used  in  the  various  States, 
the  Miscellaneous  Division  has  been  furnished  by  the  authorities  of 
practically  all  of  the  States  of  the  Union  data  as  to  the  elements  of 
license  pads  that  govern  the  size  and  location  of  attaching  devices.  The 
location  of  the  pads  is  probably  of  first  importance,  the  width  being  of 
second  importance,  since  it  is  found  that  the  length  is  dependent  on  the 
number  of  digits  in  the  license  pad.  Thirteen  States  require  pads  6" 
wide,  all  but  one  of  them  specifying  a  metal  background;  ten  States 
require  a  width  of  5%",  four  a  width  of  5";  four  a  width  of  4^^",  one 
6%"  and  one  7^".  If  it  were  possible  to  harmonize  the  statutory  pro- 
visions of  the  various  States  to  some  average  width  and  universal  loca- 
tion, the  car  makers  would  be  relieved  of  some  difficulty  and  the  States 
assured  that  license  pads  would  be  correctly  and  clearly  displayed. 

It  is  very  gratifying  to  report  that  the  authorities  in  many  of  the 
States  have  sent  advices  to  the  Society  offices  that  they  would  welcome 
the  bringing  about  of  the  much  needed  uniformity  of  practice  which 
has  been  indicated. 
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PNEUMATIC  TIRE  SIZES 

Although  a  report  of  the  Pleasure  Car  Wheels  Division  was  accepted 
at  the  last  meeting  of  the  Society  covering  pneumatic  tire  sizes  for  regu- 
lar equipment,  inasmuch  as  the  Division  report  was  vague  in  the  respect 
that  it  stated  one  or  two  other  regular  tire  sizes  were  under  consideration 
for  recommendation,  and  it  was  not  developed  in  the  discussion  just  what 
oversizes  would  be  carried  in  stock  by  tire  manufacturers  in  addition 
to  the  regular  sizes  specified  in  the  report,  it  has  been  considered  inad- 
visable to  issue  at  this  time  for  distribution  among  the  members  a  data 
sheet  giving  the  substance  of  the  report  in  the  connection  stated.  One 
important  consideration  is  that  the  36"  x  5"  tire  was  not  specified  by  the 
Division.  It  is  expected  that  the  Clincher  Automobile  Tire  Manufac- 
turers' Association  will  at  an  early  date  act  upon  the  matter  of  establish- 
ing a  new  rim  size  for  the  36"  x  5"  tire.  It  is  hoped  that  at  the  time 
of  the  making  of  the  next  report  of  the  Pleasure  Car  Wheels  Division 
a  table  of  pneumatic  tire  sizes  for  regular  equipment  can  be  decided 
upon  finally,  together  with  a  specific  statement  as  to  what  oversizes  of 
tires  would  be  available  and  in  use  in  addition  to  the  regular  sizes  to  be 
specified  in  the  table. 

INFLATION  PRESSURES  AND  PERMISSIBLE  LOADS 
FOR  PNEUMATIC  TIRES 

There  appeared  recently  in  some  automobile  periodicals  tables  of 
inflation  pressures  and  permissible  loads  for  pneumatic  tires  stated  to 
be  advocated  by  the  various  tire  manufacturing  companies.  The  Society 
has  corresponded  with  the  tire  manufacturers  with  a  view  to  securing 
confirmation  of  the  said  tables  and  establishing  uniform  tables  based  upon 
expert  judgment  of  performance  of  tires  operated  under  given  conditions. 

In  many  cases  the  tire  manufacturers  have  confirmed  the  figures  in 
the  published  tables.  The  rough  rule  as  to  inflation  pressures  is,  of 
course,  generally  known  (twenty  pounds  to  the  inch  in  cross-section). 
It  appears  that  it  would  not  be  a  very  difficult  matter  to  have  inflation 
pressures  and  permissible  load  tables  agreed  upon  and  the  Pleasure  Car 
Wheels  Division  will  probably  attempt  to  have  this  done. 

One  tire  manufacturing  company  has  developed  a  caliper  for  the 
purpose  of  measuring  tire  deflection  externally  instead  of  measuring 
internal  pressure  with  an  air  gage.  The  proposed  use  is  to  caliper  the 
top  and  bottom  of  the  tire,  it  being  stated  that  if  the  readings  are  the 
same  it  is  inflated  properly  for  the  load  it  is  carrying;  and  if  the  scale 
reading  on  the  top  is  more  than  the  same  on  the  bottom,  the  tire  is 
over-inflated ;  and  if  the  scale  reading  on  the  top  is  less  than  the  same  on 
the  bottom,  the  tire  is  under-inflated. 

TAP  DRILL  SIZES 

The  Research  Division  is  making  progress  in  the  investigation  involved 
in  the  matter  of  the  determination  of  proper  tap  drill  sizes. 
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FORMULA  FOR  ROAD  DESTRUCTIVE  EFFECT  OF 
VEHICLES 

The  Division  is  also  proceeding  with  a  view  to  recommending  a 
formula  representing  the  destructive  effect  of  motor-driven  and  horse- 
drawn  vehicles  on  roads.  This  subject  was  introduced  in  a  paper  by  two 
members  of  the  Society  at  its  last  meeting,  at  which  time  a  vote  was 
passed  that  consideration  of  the  subject  be  continued  in  committee.  A 
world-wide  interest  is  being  taken  in  road  destruction  which  is  indis- 
solubly  connected  with  the  subject  of  motor  vehicle  taxation.  The 
Society  will,  of  course,  consider  the  matter  solely  from  a  scientific 
viewpoint,  endeavoring  through  its  committees  to  arrive  at  the  proper 
engineering  factor.  Members  are  requested  to  transmit  to  the  office  of 
the  Society  for  the  consideration  of  the  Research  Division  their  views 
as  to  how  progress  can  best  be  made  in  the  manner  mentioned. 

STANDARDS  EXCHANGE  DIVISION 

The  first  meeting  of  the  Standards  Exchange  Division  was  held  this 
month,  all  the  members  thereof  being  present.  A  vote  was  passed  that 
advices  be  transmitted  to  the  Standards  Committee  of  the  Automobile 
Engine  Manuafcturers'  Association  of  the  recommended  practices 
accepted  at  the  last  meeting  of  the  Society,  insofar  as  such  practices 
apply  to  engine  design;  this  action  being  in  accordance  with  the  pur- 
pose for  which  the  Standards  Exchange  Division  was  created,  namely, 
co-operation  in  standardization  work  with  the  above-mentioned  asso- 
ciation. 

BELL  HOUSINGS 

Consideration  was  given  to  the  matter  of  bell  housings  standardization. 
After  thorough  discussion  of  the  situation  as  it  now  exists  and  of  the 
possibilities  of  standardization,  three  members  of  the  Division  were 
appointed  a  sub-committee  to  consider  the  whole  subject  and  report 
back  to  the  Division  as  follows:  W.  A.  Frederick,  Chairman;  W.  R. 
Strickland  and  W.  F.  Herst. 

It  was  believed  that  it  will  be  for  the  best  interest  of  all  concerned 
to  arrive  at  some  uniformity  of  practice  for  future  designs  in  view  of 
the  present  difficulties  which  confront  engine  manufacturers,  transmis- 
sion manufacturers  and  car  builders,  as  a  consequence  of  the  present 
diversity  in  designs,  it  being  inevitable  that  the  more  models  are  multi- 
plied the  greater  the  complexity  will  become.  It  is  the  view  of  the 
Division,  after  investigation  of  a  large  number  of  models,  that  five  sizes 
of  bell  housings  can  probably  be  concentrated  upon  as  shown  by  blue 
prints  which  have  been  furnished  a  large  number  of  motor,  transmission 
and  car  manufacturers  for  criticism. 

MOTOR    SUPPORTS 

A  sub-committee  to  take  up  with  the  Automobile  Engine  Manufac- 
turers' Association  the  matter  of  arriving  at  accepted  practice  as  to  motor 
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supports  was  appointed  as  follows:  A.  F.  Knobloch,  Chairman,  C.  B. 
Rose,  W.  A.  Frederick.  It  seemed  possible  to  arrive  at  some  standard 
practice  with  regard  to  engine  support  arms,  in  order  that  the  method  of 
suspension  in  frames  may  be  somewhat  more  uniform  if  not  universally 
interchangeable.  Data  are  being  collected  as  to  the  dimensions  involved 
in  various  models.  That  is,  reach  of  supporting  arm,  position  of  crank 
shaft  below  supporting  arm  offset  and  location  of  rear  face  of  the  bell 
housing  with  respect  to  the  center  line  of  supporting  arm  in  plane. 

The  above-mentioned  sub-committees  are  charged  with  consideration 
of  flywheel  diameters,  tailshaft  details,  etc.,  and  all  other  matters  con- 
nected with  the  interchangeability  of  units  where  engines  and  transmis- 
sions are  involved. 

SEAMLESS  STEEL  TUBES  DIVISION 

At  the  last  meeting  of  the  Council  it  was  decided  to  discontinue 
the  Seamless  Steel  Tubes  Division,  Chairman  H.  W.  Aldcn  of  the 
Division  having  recommended  that  this  be  done  and  the  same  having 
been  approved  by  Chairman  Souther  of  the  Standards  Committee,  the 
work  of  the  Division  having  been  finished  for  the  present.  A  vote  of 
thanks  was  passed  to  the  Chairman  and  members  of  the  Division  for 
their  work. 


SECTION  ACTIVITIES 

DETROIT  SECTION 

The  September  meeting  of  the  Detroit  Section  consisted  of  a  musicale 
and  informal  addresses.  Chairman  E.  T.  Birdsall  made  some  remarks 
introductory  of  the  season's  activities.  Mr.  A.  R.  Pardington,  Vice-presi- 
dent and  Secretary  of  the  Lincoln  Highway  Association,  had  as  a  subject 
the  engineering  value  of  the  Lincoln  Highway.  Mr.  J.  F.  Barr,  Secretary 
and  Treasurer  of  the  Gear  Grinding  Machine  Company,  gave  an  informal 
talk  on  gear  grinding.  Mr.  F.  W.  Chamberlain,  Michigan,  Manager  of 
the  Library  Bureau,  addressed  the  meeting  on  methods  of  indexing 
engineering  data. 

The  Detroit  Section  has  a  very  comprehensive  program  for  the  year. 
Professional  sessions  of  importance  are  planned  for  November,  March 
and  May. 


METROPOLITAN  SECTION 

The  schedule  of  meetings  of  the  Metropolitan  Section  is  based  on 
the  work  of  its  Research  Committees,  six  of  which  have  been  appointed 
to  investigate  various  subjects  and  it  is  hoped  will  be  able  to  report 
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upon  the  dates  assigned.     The  proposed  program  is  as  follows: 

October  29— Report  of  Research   Committee  on  Electric  Transmissions. 
David  Beecroft,  Chairman. 

November  24— Report   of   Research   Committee   on   Engine   Characteris- 
tics.    Robt.  McA.  Lloyd,  Chairman. 
Supplementary    subject:    Eight-cylinder    Motors. 
(Date  advanced  to  Tuesday  on  account  of  holiday.) 

December    29 — Report    of    Research    Committee    on    Ejigine    Governors. 
A.  J.  Slade,  Chairman. 
Supplementary  subject:  Magneto  versus  Dynamo  Ignition. 

January  28— Report  of  Research  Committee  on  Greases.     H.  M.  Martin, 
Chairman. 
Supplementary  subject:   Asphalt-  vs.   Paraffin-Base  Lubri- 
cants. 

February  25 — Report  of  Research  Committee  on  Kerosene  Carbureters. 
A.  B.  Browne.  Chairman. 
Report    of    Research    Committee    on    Non-Electric    Con- 
tinuous-Torque Transmissions.     L.  M.  Dieterich,  Chair- 
man. 


Paper  Presented  at 
Summer  Meeting. 

POSSIBILITY  OF  FORMULATING  AC- 
CEPTABLE RECOMMENDATIONS 
FOR  ONE  STANDARD  FELLOE 
BAND  FOR  WHEELS  TO  BE 
EQUIPPED  WITH  PNEUMATIC 
TIRES 

By  C.  C.  Carlton* 

(Affiliate  Member  Representative) 

The  Pleasure  Car  Wheels  Division  of  the  Standards  Committee  of  the 
Society  was  created  to  study  various  types  of  pleasure  car  wheels  with 
particular  attention  to  diameters,  to  various  types  of  steel  felloe  bands 
and  to  the  various  methods  of  carrying  pneumatic  tires  thereon.     From 


•Manager  Rim   Department    Firestone  Tire   and   Rubber   Company. 
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this  standpoint,  pleasure  car  wheels  can  be  divided  into  three  classes — 
namely,  those  equipped  with  one-piece  regular  clincher  rims;  second, 
those  equipped  with  quick  detachable  rims  requiring  no  steel  felloe,  and 
third,  those  equipped  with  a  steel  felloe  band  upon  which  is  mounted  a 
demountable  rim. 

I  believe  I  am  safe  in  saying  that  there  is  no  part  of  the  automobile 
in  which  there  is  more  variation  and  in  which  at  the  same  time  there  is 
so  great  a  possibility  of  standardization  as  the  wheel.  The  types  of  tire- 
carrying  rims  being  manufactured  number  about  fifty.  The  types  in 
general  use  actually  run  over  twenty.  The  first  logical  step  presenting 
itself  to  the  Pleasure  Car  Wheels  Division  is  the  possibility  of  a  standard 
wood  wheel  dimension.  With  this  accomplished,  the  next  step  would  be 
toward  a  standard  steel  felloe  band  for  use  with  demountable  rims.  A 
third  and  more  complicated  step  would  be  toward  the  standardization 
of  the  tire-carrying  rim  itself.  The  Clincher  Automobile  Tire  Manu- 
facturers' Association,  with  a  membership  comprising  the  chief  tire  man- 
ufacturers of  America,  has  standardized  the  inside  diameter  or  contour  . 
of  rims  adapted  to  either  straight-side  or  clincher  tires,  and  has  also 
standardized  the  circumference  of  the  tire  seat.  But  this  association  does 
not  concern  itself  with  the  diameter  of  the  felloe,  or  with  the  various 
contrivances  for  mounting  the  rim  or  attaching  the  tire. 

ONE-PIECE  REGULAR  CLINCHER  RIM 

The  most  simple  form  of  automobile  wheel  is  that  carrying  a  regular 
clincher  rim.  The  rim  is  practically  standardized  at  the  present  time,  the 
only  variation  possible  being  in  the  thickness  of  the  steel  from  which 
the  rim  is  manufactured.  This  variation  is  so  slight  that  for  all  practical 
purposes  the  wood  wheel  may  be  considered  already  standardized. 

QUICK  DETACHABLE  RIMS 

The  quick  detachable  rim,  whether  for  clincher  or  straight-side  tires, 
varies  only  in  the  thickness  of  the  steel  itself,  and  in  the  method  for 
detaching  the  tire.  For  all  practical  purposes  it  may  be  said  that  the 
wood  wheel  on  which  quick  detachable  rims  are  used,  is  already  standard- 
ized, the  only  variation  now  being  the  thickness  of  the  steel  section.  The 
only  further  step  that  can  be  made  in  the  standardization  of  the  wheel 
carrying  a  quick  detachable  rim  is  to  standardize  the  device  for  detach- 
ing the  tire,  and  there  are  so  many  greater  problems  presenting  them- 
selves that  it  seems  well  to  forego  any  further  action  along  this  line,  for 
the  present,  at  least,  especially  in  view  of  the  fact  that  the  quick  detach- 
able rim  has  been  practically  displaced  by  the  demountable. 

DEMOUNTABLE    RIMS 

The  real  problems,  then,  confronting  the  Division  are  those  presented 
by  the  demonntable  rim.  The  first  object  of  the  committee,  I  believe, 
should  be  to  arrive  at  a  standard  wood  wheel  dimension,  the  accomplish- 
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ment  of  which  would  surely  be  most  welcome  to  all  wheel  manufacturers 
as  well  as  automobile  builders.  After  this  is  accomplished,  if  a  standard 
steel  felloe  band  can  be  accepted,  the  same  as  the  Society  has  succeeded 
in  accomplishing  for  truck  wheels  by  the  acceptance  of  the  S.A.E.  band, 
the  struggle  will  then  be  past  the  crisis.  It  seems  of  much  less  impor- 
tance that  the  demounting  features  be  standardized  or  that  the  method 
of  attaching  the  tire  be  made  uniform.  But  the  first  complication  arises 
from  the  fact  that  consideration  of  wood  wheel  diameters  and  felloe 
band  contours  involves  the  nature  of  the  rim  base  itself,  and  the  respective 
form  of  demounting  feature.  Likewise,  an  apparently  slight  change  in  the 
steel  felloe  band  may  mean  an  entire  change  of  the  rim  base.  No  standard- 
ization is  possible,  however,  without  working  some  hardships  upon  the 
various  manufacturers  of  the  product  to  be  standardized.  Thus  the 
standardization  of  the  S.A.E.  band  forced  the  majority  of  solid  tire 
manufacturers  to  discard  not  only  their  removable  rim  equipment,  but 
even  affected  the  construction  of  the  truck  tires  themselves.  Conse- 
quently, after  the  Society  of  Automobile  Engineers  has  accomplished 
without  fear  or  favor  the  standardization  of  the  S.A.E.  band,  it  is,  indeed, 
well  equipped  to  undertake  the  pleasure  car  wheel  standardization  which 
concerns  a  much  greater  number  of  manufacturers,  but  does  not  involve 
any  more  radical  changes. 

DEMOUNTABLE   RIMS 

Two  Distinct  Classes 

Consideration  of  the  adoption  of  a  standard  wood  wheel  dimension  for 
all  demountable  rims,  involves  at  once  the  type  of  steel  felloe,  which  in 
turn  is  governed,  first,  by  the  device  by  which  the  tire-carrying  rim  is 
fastened,  and,  second,  by  the  nature  of  the  rim  base  itself.  Practically  all 
of  the  demountable  rims  in  common  use — in  fact,  considerably  over  90 
per  cent,  of  those  purchased  by  the  car  manufacturers  to-day— can  be 
divided  into  two  classes: 

First — The  so-called  local- wedge-type  rim,  which  is  seated  upon  a 
felloe  band  manufactured  from  straight  bar  steel,  flanged  up  in  some  form 
at  the  back  side,  the  bearing  at  the  front  being  secured  by  a  type  of  local 
wedge,  which  is  forced  flat  against  the  steel  felloe  on  the  one  side  and  upon 
which  the  tire-carrying  rim  rests  on  the  other.  This  type  of  rim  is 
illustrated  in  Fig.  i. 

A  type  of  felloe  can  very  readily  be  adopted  upon  which  all  rims 
which  present  a  comparatively  flat  surface  on  the  under  side,  can  be 
mounted.  I  believe  no  one  will  deny  that  such  demountable  split  rims  as 
the  Baker,  Detroit,  Kelsey,  Stanweld  and  Prudden,  can  without  much 
difficulty  be  adapted  to  such  a  standard  felloe  band.  Whether  the  rim  is 
straight-side  or  clincher,  need  in  no  way  be  considered.  In  this  type  of 
rim  the  rounding  edge  of  the  under  side  of  the  rim.  itself  rests  directly 
upon  the  flange  of  the  felloe  band  on  one  side  and  upon  the  wedges  on 
the  other. 
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Fig.   1. 


v///\//// 


Fig.  2. 


The  second  class  of  rim  above  mentioned  is  equipped  with  two  beads 
on  the  under  side  of  the  rim  base.  The  rims  in  this  class  are  for  the  most 
part  quick  detachable  as  well  as  demountable.  The  felloe  band  itself 
must  be  a  hot-rolled  section  with  a  flange  or  bevel  on  the  back  side,  upon 
which  the  bead  of  the  rim  rests,  as  illustrated  in  Fig.  2.  Whether  this  rim 
be  for  straight-side  or  clincher  tires  or  universal  is  immaterial  as  far  as 
the  present  discussion  is  concerned. 
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This  type  of  rim  depends  for  its  fastening  device  upon  either  a  con- 
tinuous wedging  ring  or  upon  a  local  wedge  which  has  a  similar  bearing. 
This  type  is  in  use  by  a  very  great  majority  of  American  cars  selling  at 
$1,500  or  above.  Svich  rims  as  the  Firestone,  Kelsey  universal,  Goodyear 
and  Standard  universal  are  in  this  class. 

The  members  of  the  Pleasure  Car  Wheels  Division,  who  have  spent 
much  time  in  the  study  of  the  problem  indicated,  will  admit,  I  believe, 
that  it  will  be  a  comparatively  simple  matter  to  determine  upon  a  set  of 
wheel  dimensions  and  a  set  of  steel  felloe  bands,  to  which  could  be 
adapted  with  only  slight  changes,  considerably  more  than  90  per  cent,  of 
all  the  rims  of  this  type  in  common  use.  This  would  be  a  step  forward, 
but  to  have  accepted  two  S.A.E.  standard  truck  felloe  bands,  we  will  all 
admit  now,  would  have  been  a  mistake.  It  will  require  much  courage  and 
deliberation  on  the  part  of  the  Society  of  Automobile  Engineers  to  accept 
one  steel  felloe  band  with  one  wood  wheel  dimension  as  recommended 
practice  in  the  mounting  of  pneumatic  tires,  but  standardization  which 
compromises  is  weak.  After  much  careful  consideration  of  the  hardships 
that  will  be  worked  upon  manufacturers  the  first  year,  I  submit  the 
following : 

The  Qincher  Automobile  Tire  Manufacturers'  Association  has  stand- 
ardized the  tire-seat  diameter  and  the  inside  contour  of  the  tire-carry- 
ing rim,  because  of  the  necessity  of  a  fit  as  near  perfect  as  possible  for 
pneumatic  tires  upon  the  rim  base.  I  believe  that  the  standardization  of  a 
felloe  band  with  its  corresponding  wood  wheel  diameter,  which  will 
require  all  rims  to  have  a  perfect  seating  at  the  back  throughout  the 
entire  circumference,  upon  a  hot-rolled  felloe  band  section  and  a  similar 
seating  at  the  front  side,  is  equally  as  important  from  the  standpoint  of 
tire  service.  The  aim  of  the  pneumatic  tire  manufacturers  is  to  hold  the 
tire  as  rigidly  as  possible  in  the  rim;  therefore,  if  the  rim  base  does  not 
have  a  bearing  as  near  uniform  at  all  times  as  is  possible,  the  best  of  tire 
and  wheel  service  cannot  be  secured.  When  the  Pleasure  Car  Wheels 
Division  first  began  its  deliberation,  Mr.  H.  S.  Firestone  submitted  the 
idea  of  one  standard  felloe  band  and  one  wood  wheel  dimension  for  all 
demountable  rims.  Having  in  mind  only  the  advancement  of  the  art  and 
the  attainment  of  the  greatest  possible  service  of  the  automobile  wheel 
as  a  unit,  he  offered  the  free  use  of  mill  rolls  at  the  Carnegie  Steel  Co., 
from  which  proper  standard  felloe  bands  could  be  rolled.  The  Good- 
year Tire  and  Rubber  Co.  made  a  similar  offer  of  rolls  at  the  Cambria 
Steel  Co.  Thus  one  of  the  first  hardships  of  possible  standardiza- 
tion is  eliminated.  Every  type  of  demountable  rim  in  common  use  can 
be  adapted  to  fit  this  felloe  band  by  the  attaching  of  a  bead  similar  to 
the  one  shown  in  Fig.  2  above.  This  felloe  band  insures  the  only  mechan- 
ically perfect  bearing  between  tire  rim  and  felloe  band.  All  demountable 
rim  bases  can  be  remodelled  to  fit  this  felloe  band  and  the  clearance  be- 
tween the  band  and  the  rim  is  sufficient  to  allow  the  use  of  either  a  con- 
tinuous wedging  ring  or  local  wedges.  To  insure  a  standard  wood  wheel 
diameter  calls  for  the  adoption  of  but  one  rim  dimension  as  standard — 
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namely,  the  difference  between  the  outside  diameter  of  the  wood  felloe 
and  the  diameter  of  the  tire  seat. 

It  is  not  within  the  province  of  this  paper  to  attempt  to  work  out 
recommendations  in  detail,  as  this  is  a  matter  which  can  readily  be  solved 
by  the  Pleasure  Car  Wheels  Division. 

Summarizing,  I  believe  it  is  entirely  possible  to  standardize  the  section 
of  wood  felloes  for  the  three  types  of  rims — clincher,  detachable  and 
demountable.  Further,  that  a  standard  wood  wheel  diameter  for  each 
size  of  wood  wheel  can  and  ought  to  be  adopted,  and  that  finally  the 
aforesaid  will  make  possible  the  adoption  of  one  steel  felloe  band,  upon 
which  can  be  applied  all  types  of  demountable  rims.     Past  and  present 
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practice  make  readily  feasible  the  standardization  of  wood  felloe  dimen- 
sions and  I  firmly  believe  that  the  advancement  of  the  art  demands  the 
standardization  of  one  felloe  band. 

DISCUSSION 

R.  S.  Bryant: — I  submit  herewith  a  drawing  giving  the  cross-section 
of  a  number  of  various  types  of  rims  in  general  use,  showing  the  vari- 
ation in  the  present  outside  diameter  of  the  wood  wheel  felloes.  The 
drawing  shows  very  clearly  some  of  the  difficulties  involved  in  bringing 
the  felloes  to  any  one  standard,  not  taking  into  consideration  the  shape 
of  the  steel  felloe  band  itself.  You  can  understand  readily  from  the  draw- 
ing that  the  wheel-maker  is  not  encumbered  with  a  number  of  different 
sizes  of  felloe  stocks.  He  can  virtually  put  all  the  demountable  wheel 
felloe  bands  upon  two  sizes  of  wood  felloes,  which  would  be  necessary 
under  practically  any  circumstances.  All  of  the  diameters  are  such  that 
the  wheel  builder  has  only  to  carry  two  sizes  of  wood  felloe  stock  to 
accommodate  all  the  various  types  of  rims. 

I  am  very  much  opposed  to  the  type  of  felloe  band  proposed  in 
Mr.  Carlton's  paper.  I  think  it  is  not  right  in  theory  or  practice.  A 
felloe  band  designed  with  a  bevel  on  the  outside  does  not  support  the 
load  properly  and  it  is  practically  impossible  to  keep  the  rim  tight  on  the 
wheel.    The  load  is  carried  entirely  too  much  by  the  bolts. 


MOTOR  TESTING  FORMS 

The  forms  for  use  in  connection  v\rith  commercial  testing  of 
internal  combustion  motors,  recommended  by  the  Motor  Testing 
Division  and  accepted  by  the  Society  at  its  last  meeting,  have  been 
put  into  use  by  many  of  the  members.  Copies  of  the  forms  were 
distributed  some  time  ago  in  the  Sj/z  in.  x  1 1  in.  S.  A.  E.  data  sheet 
size.  They  are  reproduced  herewith  in  reduced  form,  together 
with  the  notes  and  instructions  to  be  observed  in  the  use  of  the 
forms. 

Motor  Testing  Forms  Xos.  i,  2  and  3  are  intended  to  provide  a  means 
of  recording  in  a  systematic  manner  important  data  that  should  be  noted 
in  making  contfmrcia!  tests  of  motors. 

RULES   AND   PRECAUTIONS   TO   BE   OBSERVED   IN   FILLING 
OUT  DATA  SHEETS 

(Numbers  Refer  to  Lines  on  Data  Sheets) 
FORM  NO.  I 
(2)  Piston  displacement  per  cylinder — cubic  inches  = 
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OASOUm  MOTOII  TKSTINQ  FORM  ll«.  1 


_i«>irrttn.     >r- 


•(f)   (■•.tICil.. 


(S)  CiMr'M  (V,)  Ca.  IB. 

(4)  imtft crtuCH 

(»)   TtV*  •>*•!■«  Mi  Lm«w_ 

(•)   KM  al  Htflii  OiTt 

(Y)   nito«.tM|M«»ltafiw« 

m  ■ip.at. THiiL 

<fl)  OMMCftol-M.  MgM.  U. 
(tt)  MM-Mi  IwriiVS.  IMn_ 
{")  « 
(II)   I 


_TflW  OH.  M.  (V)  eik  la^ 


^LMiifee.toe..iik- . 


(1I!>  kM Vain, •.•..IB. 

(14)    li«MlirtVdM.O.»..lB^ 


_'L•.tlt«AI■^> 


.    «t.U._ 


"  Wff  **  own.  "• — 
a  ma  mwiccwol  ib.— 


(IT)  ••H(«*lllilW,U._ 


(It)  tatai^.TMiHBl 
(It)   ■M.lkiw.li. 

(ti)  tMMrtflM^plnafi 


(tt)    llMiB««1^BI»*MM 

(0)  taMaaiTyfttfiiMMv. 
(M)  Bu.  •••.•»««  Ml 

(11)  MBMaBi  T|PB  «l  t#«<i  ftm^ 
(tt)  inglH 

(H) 


_  IBI.  M-tf. 


where  rf  =  bore  in  inches. 
/  =  stroke  in  inches. 
X  =  3.1416. 

To  obtain  total  piston  displacement  of  motor,  multiply  piston  dis- 
placement per  cylinder  by  number  of  cylinders. 
(3)  Qearance  space :  By  clearance  space  is  meant  the  volume  occupied 
by  the  charge  when  the  piston  is  at  the  top  of  the  compression  stroke.    To 


Digitized  by 


Google 


426  S.   A.    E.   BULLETIN 

measure  this  volume,  place  the  piston  on  top  center  of  compression  stroke 
{i.e.  with  both  valves  closed),  and  fill  the  compression  space  from  a  grad- 
uate containing  a  known  volume  of  light  oil  or  kerosene.  The  filling 
should  be  done  through  a  hole  as  near  the  top  of  the  clearance  space  as 
possible,  and  care  should  be  taken  to  prevent  leakage.  A  chemist's  grad- 
uate should  be  used  for  measuring  the  volume  of  oil  used.  This  volume 
should  be  reduced  to  cubic  inches. 

The  total  cylinder  volume  =  Clearance  space  +  piston  displace- 
ment (one  cylinder). 

(4)  State  whether  cylinders  are  siamesed  or  each  is  completely  sur- 
rounded by  water  jacket. 

(5)  State  whether  poppet,  sleeve,  rotary,  piston  or  other  type  of  valve 
is  used;  also  location  with  respect  to  cylinder  head. 

(7)  Weight  of  piston  with  rings  and  pin  should  include  weight  of 
screws  or  other  fastening  for  holding  wrist-pin  in  place  or  bushings  for 
wrist-pin  bearing  if  used.  Record  all  weights  in  pounds  and  decimal  parts 
thereof. 

For   length   of   piston   give   measurement   of   cylindrical   surface 
parallel  to  axis  of  cylinder. 

(8)  Under  "type"  of  piston  rings,  specify  such  items  as  concentric, 
eccentric,  single  or  multiple. 

(9)  In  giving  weight  of  connecting-rod  include  weight  of  big-end 
bearing  and  bolts  and  bushing  in  upper  end  of  rod,  together  with  screw 
(if  any)  for  locking  same;  also  weight  of  any  oil  pipe  or  scoop  normally 
attached  to  rod. 

(10)  Give  inside  diameter  of  bushings  which  form  the  piston-pin 
bearings. 

(13-14)  Give  maximum  outside  diameter  of  valves  and  minimum  in- 
side diameter  of  opening. 

(16)  To  determine  valve-timing,  mark  top-  and  lower-center  on  fly- 
wheel; also  the  points  at  which  each  valve  opens  and  closes  (valves  cold). 
Then  measure  with  flexible  steel  scale  or  tape  the  length  of  arc  on  rim 
of  flywheel  (in  inches)  from  centers,  as  indicated,  to  marks  indicating 
opening  and  closing. 

(17)  In  recording  weight  of  motor  include  carbureter,  magneto,  igni- 
tion accessories  mechanically  attached,  water  and  oil  pumps  manifolds, 
flywheel  and  all  parts  necessary  for  normal  functioning  of  motor. 

(19)  Under  "how  heated"  state  whether  water-jacket  is  used,  and 
whether  all  or  a  portion  of  air  is  heated. 

(20)  Under  "general  principles  of  operation"  give  items  such  as  the 
following : 

Venturi-tube  type  with  single  adjustable  nozzle  and  single  aux- 
iliary air-valve  with  one  spring. 

Straight-tube  type,  four  non-adjustable  nozzles  coming  into  op- 
eration successively  as  air-flow  increases. 

Expanding  type,  weighted-valve  controlling  air  and  gasoline  sup- 
ply simultaneously. 


Digitized  by 


Google 


MOTOR  TESTING   FORMS  427 

(21)  Under  "general  description  of  intake  pipe"  give  approximate 
average  inside  diameter  and  particulars,  such  as: 

Horizontal  distributing  pipe  atout  1%"  I.  D.  with  jacketed  6" 
vertical  riser  from  carbureter  and  four  short  branches  to 
cylinders. 

Make  small  sketch  when  not  easily  described. 

(22)  Under  "type  of  ignition"  give  particulars  only  of  system  actually 
used  in  test,  e,g., 

{Make)  high-tension  magneto,  single  (or  two)  spark. 
{Make)  four-unit  coil,  six- volt  lead  battery. 
Under  "Weight"  give  weight  of  parts  mechanically  connected  to 
motor. 
{2z)  Under  "type  of  distributor"  give,  e.g.,  high-tension  incorporated 
in  magneto. 

(24)  Under  spark  timing  give  maximum  degrees  advance  {i.e.  degrees 
before  center)  and  retard  {i.e,  degrees  after  center)  on  flywheel  at  which 
spark  occurs. 

(25)  Under  "type  of  spark  plug"  give  kind  of  insulation  (t.^.  porcelain 
or  mica)  and  number  of  sparking  points  on  electrodes. 

(27)  Under  "lubricating  system"  give  particulars  such  as: 
Force  feed,  splash,  kind  of  pump,  course  taken  by  oil. 
For  example :  Oil  in  sump  forced  by  gear  pump  to  main  bearings 
under  three  pounds'  pressure,  thence. through  drilled  crankshaft 
to  crank-pins.  Other  parts  lubricated  by  splash  from  constant 
trough  level.  Oil  overflowing  trough  returns  through  strainer 
to  sump. 

FORM  NO.  2 
The  following  notes  apply  to  column  heads  on  Motor  Testing  Form 
No.  2: 

Each  run  should  be  given  a  number  for  convenience  in  referring  to 
the  original  data  sheets. 

The  time  of  day  at  which  the  run  is  started  should  be  recorded. 
No  space  is  provided  for  the  time  (of  day)  at  which  the  run  is  ended, 
but  this  reading  should  be  recorded  on  the  log-sheet  so  that  the  precise 
duration  can  be  checked. 

R.P.M.  should  be  invariably  taken  from  positively  driven  counters 
which  engage  at  the  beginning  of  the  run  and  disengage  at  the  end  of  the 
run.  The  difference  between  the  two  readings,  divided  by  the  length  of 
run  in  minutes  then  gives  the'/rMf  average  speed.  Tachometers,  even 
when  carefully  calibrated,  are  subject  to  possible  variations,  which  render 
them  unreliable;  hence  the  necessity  of  using  a  counter  for  all  precise 
records  of  revolutions  in  a  given  time. 

Readings  of  pull  on  the  brake-arm  should  be  checked  by  platform 
scales  whenever  possible.  A  spring-balance  may  be  used  but  in  this  case 
it  should  be  carefully  checked  at  frequent  intervals.  A  tripod  placed  on  a 
platform  scale  and  arranged  in  such  a  way  that  the  arm  of  the  dyna- 
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mometer  is  connected  to  it  by  a  suspended  spring-balance  is  recom- 
mended. The  spring-balance  should  be  connected  to  a  knife-edge  at  the 
proper  point  on  the  dynamometer  arm.  A  suitable  counterbalance  is  then 
arranged  to  compensate  for  the  weight  of  the  tripod  and  the  balance,  so 
that  the  scale  balances  at  zero  when  the  dynamometer  arm  is  disconnected. 
When  so  arranged  the  spring-balance  gives  a  quick  reading  of  pull  suffi- 
ciently accurate  for  preliminary  tests,  and  also  serves  to  cushion  the  plat- 
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form  scale  from  shock  and  vibration  which  might  otherwise  be  transmitted 
to  it.  When  adjustments  are  completed  and  final  readings  are  to  be 
recorded,  these  are  taken  directly  from  the  platform  scale,  which  is  kept 
balanced.  Thus  the  possibility  of  error  through  the  use  of  the  spring- 
balance  is  eliminated. 

BALANCING  DYNAMOMETER 

Before  any  readings  of  torque  are  recorded,  great  care  should  be  ex- 
ercised to  see  that  the  dynamometer  itself  is  properly  balanced.  With 
the  electric-cradle  type  of  dynamometer  this  balancing  is  accomplished 
as  follows: 

The  dynamometer  is  allowed  to  run  idle  as  a  motor  (drawing  current 
from  the  line)  and  a  suitable  counterbalance  on  the  field  frame — which 
should  be  perfectly  free  to  turn  within  limits  in  ball  bearing  trunnions — 
is  then  adjusted  so  that  the  platform  scale  reads  zero.  This  reading 
should  be  obtained  with  the  dynamometer  rotating  first  in  one  direction 
and  then  in  the  other.  The  reaction  of  the  armature  on  the  field  frame 
will  exactly  balance  the  friction  of  the  brushes  and  armature  bearings 
carried  in  the  field  frame.  With  the  armature  still  rotating,  check-weights 
(or  pieces  of  metal  having  a  known  weight)  should  be  hung  from  the 
knife-edge  on  the  dynamometer  arm.  If  the  reading  recorded  by  the  plat- 
form scale  is  equal  to  the  known  weight  applied,  the  dynamometer  may  be 
considered  as  balanced. 

TEMPERATURES 

A  reliable  straight  glass  stem  thermometer  should  be  placed  near  the 
carbureter  air-inlet  in  order  to  measure  the  temperature  of  the  air  enter- 
ing.   This  thermometer  should  be  read  at  least  once  during  each  run* 

Thermometers  should  also  be  placed  in  suitable  wells  or  sockets,  one 
near  the  inlet  of  the  pump,  and  another  as  close  as  possible  to  the  water- 
outlet  of  the  motor.  These  wells  or  sockets  should  be  in  pipes  that  run 
full,  so  that  water  continually  circulates  about  them.  They  should  be 
filled  with  oil  or  mercury,  and  careful  readings  taken  at  least  once  during 
each  run. 

Note. — In  order  to  approximate  as  nearly  as  possible  road  conditions, 
cold  water  from  the  city  main  should  not  be  allowed  to  enter  the  cylinder 
jackets  without  first  being  mixed  with  warmer  water  from  the  outlet  of 
the  cooling  system.  This  may  be  accomplished  by  allowing  the  hot  water 
from  the  motor  to  discharge  into  a  tank  with  a  filler  pipe  near  the  top. 
Sufficient  cold  water  is  then  added  to  the  hot  water  entering  the  tank 
to  obtain  the  desired  inlet  water  temperature.  For  motors  with  forced 
circulation  the  inlet  water  temperature  should  preferably  not  fall  below 
120**  F.,  and  for  motors  with  thermosyphon  cooling  below  80"  or  90'  F. 

FUEL   CONSUMPTION 

Fuel  consumption  is  best  measured  by  noting  the  decrease  in  weight 
of  a  tank  from  which  fuel  to  the  carbureter  is  being  drawn.  The  tank 
should  be  placed  on  sensitive  platform  scales  at  a  proper  level  above  the 
carbureter,  and  connected  to  the  fuel-supply  pipe  by  a  short  horizontal 
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length  of  rubber  tubing.  This  tubing  should  be  very  flexible  and  should 
not  be  drawn  taut,  so  as  not  to  interfere  with  the  weighing.  Weighings 
should  be  made  as  follows : 

Set  counterpoise  so  that  scale-beam  will  fall  just  as  the  run  is  started. 
Note  the  setting  and  the  time  at  which  the  scale-beam  falls.  Move  the 
counterpoise  back  to  the  next  pound  mark,  or  to  such  a  point  that  it  will 
fall  just  before  the  end  of  the  run.  and  note  carefully  the  time  when 
beam  again  falls.  From  the  .difference  between  the  two  times  and  the 
two  weights  recorded,  the  fuel  consumption  per  hour  can  be  readily 
determined. 

FRICTION-HORSEPOWER 

Friction-horsepower  of  a  motor  can  be  best  measured  by  means  of  an 
electric  dynamometer,  preferably  of  t4ie  cradle  type.  The  dynamometer  is 
used  to  drive  the  engine  under  test  at  various  speeds,  and  the  torque 
reaction  measured.  This  will  be  in  the  opposite  direction  to  that  obtain- 
ing while  the  motor  is  driving  the  dynamometer,  so  that  provision  must 
be  made  for  weighing  the  torque  on  both  sides  of  the  dynamometer,  or 
else  suitable  linkage  must  be  provided  to  change  the  direction  of  the  pull. 
The  test  for  friction-horsepower  should  be  made  immediately  after  the 
brake-horsepower  test,  and  before  the  motor  has  cooled,  in  order  to  keep 
the  condition  of  the  lubricating  oil  and  friction  obtaining  when  the  parts 
are  hot  as  near  as  the  running  condition  as  possible.  During  this  test  the 
throttle  of  the  motor  should  remain  wide  open.  Compression  cocks  should 
remain  closed  and  all  accessories,  such  as  magneto,  pumps,  etc.,  used 
during  the  brake-horsepower  test  should  be  in  operation. 

I N  DICATED-HORSEFO  WER 

The  approximate  indicated-horsepower  is  obtained  by  adding  to  the 
brake-horsepower  at  any  given  speed  the  friction-horsepower  obtained 
at  the  same  speed. 

If  the  friction -horsepower  and  brake-horsepower  tests  are  not  made  at 
exactly  the  same  speeds,  the  friction-horsepower  at  any  given  speed  can 
be  obtained  by  the  use  of  the  curves  plotted  on  Form  No.  3.  Difficult 
interpolation  is  thus  avoided. 

MEAN   TEMPERATURE  OF  JACKET- WATER 

During  the  friction-horsepower  tests  the  mean  temperature  of  the 
jacket-water  should  be  recorded.  If  the  water  is  circulating  the  average 
of  the  inlet  and  outlet  temperatures  may  be  taken  as  the  mean  temper- 
ature. If  thermosyphon  circulation  is  used  the  water  will  not  circu- 
late during  the  friction-horsepower  runs,  and  the  mean  jacket- water  tem- 
perature should  be  taken  if  possible  by  inserting  a  thermometer  into  the 
jacket  space  and  noting  the  average  temperature. 

FORM  NO.  3 

In  using  hydrometer  to  measure  gravity  of  fuel,  care  should  be  taken 
to  record  fuel  temperature. 

After  word  "dynamometer"  give  type  and  name  of  brake  used. 
Length  of  brake-arm. — For  ease  in  computing,  a  brake-arm  having  a 
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GASOLINE    MOTOR    TESTING    FORM    No.  3 
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length  of  63.025  inches  (measured  horizontally  from  center  of  dyna- 
mometer shaft  to  point  where  arm  rests  upon  or  is  connected  to  scale)  is 
most  convenient.  With  this  length  of  arm,  to  find  the  horsepower,  it  is 
only  necessary  to  multiply,  the  pounds  pull,  measured  by  the  dynamometer, 
by  the  r.p.m.  and  point  off  three  places  (i.  e.  divide  by  1000). 

To   obtain   the   torque   of    the   motor   in   pounds-feet    from    the   pull 

63.025 

recorded  on  an  arm  of  this  length,  multiply  the  reading  by —  =  5.25. 

12 
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pull  X  r.p.m. 
For  an  arm  3i-5i3  inches  long,  horsepower  = .     For  other 

2000 

pull  X  r.p.m.  X  2T  X  /? 

lengths   of    arm    use   the    formula    H.P.  = where 

33,000 
/?  =  length  of  brake-arm  in  feet. 

Note. — With  an  arm  63.025  inches  long  the  pull  for  a  given  horse- 
power is  inversely  proportional  to  the  speed.  For  this  reason  the  same 
ordinate  may  be  used  to  designate  pull  and  horsepower  on  a  curve  plotted 
with  r.p.ni.  as  abscissae. 

Sets  of  the  forms  can   he  purchased  at  the  S.  A.   E.   office  at  the  following  prices: 

Single    sets 5c  each 

Fifty  or  more  sets 3c  each 


Presented  ai 

Metropolitan  Section  Meeting 


THE  GENERAL  TREND  IN  AMERICAN 
MOTOR  DESIGN 

By  W.  M.  Power 
(Member  of   the  Society) 

The  question  as  to  the  lines  of  general  development  of  American 
motors  is  becoming  more  and  more  vital.  Our  motors  with  few  excep- 
tions are  characterized  by  large  cylinders,  the  bore-stroke  ratio,  com- 
pression, piston  speed  and  maximum  output  per  pound  being  low,  and 
fuel  economy  being  almost  neglected.  Our  shortcomings  in  the  last- 
named  respect  are  generally  met  by  the  argument  that  fuel  is  so  com- 
paratively cheap  in  this  country  that  the  matter  is  of  minor  importance. 
Granting  that  there  is  some  reason  in  this  argument,  very  little  thought 
is  required  to  realize  that  for  two  motor  cars  of  given  ability  but  wide 
difference  in  motor  size  and  weight  and  co-related  difference  in  weight 
of  the  complete  car,  the  item  of  fuel  economy  is  only  one  of  a  number 
making  for  low  operative  expense.  As  contrasted  with  the  general  prac- 
tice here  the  European  manufacturers,  notably  the  British,  have  gone 
to  what  perhaps  appears  to  us  the  other  extreme,  building  motors  having 
almost  exactly  opposite  characteristics  and  getting  power  outputs  which 
a  very  few  years  ago  would  have  been  considered  impossible;  this  being 
coupled  with  a  fuel  economy  beyond  anything  with  which  we  are  familiar. 

These  results  have  been  attained  by  very  large  valves  and  ports, 
designed  to  give  as  smooth  flow-lines  as  possible,  high  compression,  and 
very  high  piston  speeds,  well  above  3,000  feet.  Such  engines  must  be 
driven  carefully  if  they  are  to  give  their  maximum  in  service,  piston 
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speeds  must  be  kept  up  only  if  a  reasonably  large  power  output  is  re- 
quired, and  the  motor  must  never  be  allowed  to  run  on  wide-open  throttle 
at  low  speeds.  This  means,  of  course,  the  gear-changing  will  be  much 
more  frequent,  and  that  a  change  down  will  be  required  for  any  piece 
of  bad  road  whether  hilly  or  not. 

Granting,  however,  that  these  requirements  are  complied  with,  the 
results  are  altogether  gratifying.  The  motor,  although  sensitive,  becomes 
for  the  man  driving  his  own  car,  an  intimate  thing,  a  part  of  himself 
almost,  willing  and  able  to  give  good  and  long-continued  service,  and  at 
an  operating  cost  that  is  surprisingly  low.  In  addition  to  care  in  driving 
one  other  thing  is,  however,  absolutely  necessary:  Occasional  adjustment 
and  periodic  overhaul  must  be  carefully  made.  The  ordinary  methods  of 
doing  work  which  it  is  to  be  regretted  are  only  too  prevalent  in  the 
average  garage  repair  shop  will  not  do;  a  kick  and  a  curse  will  not 
keep  motors  of  the  type  under  consideration  in  condition  to  operate 
satisfactorily. 

Each  of  the  types  of  motor  has  advantages  peculiar  to  itself,  from 
both  manufacturing  and  operating  standpoints,  and  the  most  compre- 
hensive discussion  of  them  possible  is  fully  warranted.  Given  proper 
equipment  in  the  shop  the  workmanship  required  in  the  case  of  the  two 
types  is  about  the  same  for  really  good  construction,  except  that  the 
light  connecting-rods  and  pistons  for  the  small  motor,  together  with  its 
lubrication  system,  will  entail  a  slight  additional  expense.  This  is  more 
than  compensated  for  by  the  smaller  amount  of  material  required  and  the 
smaller  parts  to  be  handled.  The  final  assembling  and  adjusting  of  the 
small  motor  cost  more. 

The  probability  is  that  the  most  suitable  motor  for  service  in  this 
country  is  a  compromise  between  the  two  types,  designed  to  give  well- 
sustained  torque  up  to  about  2,000  feet  piston  speed ;  and  having  for  a  five- 
passenger  car  about  4,000  to  4,500  c.c.  displacement  in  the  case  of  a  four- 
cylinder  motor  and  about  5,500  to  6,000  c.c  in  the  case  of  a  six. 

For  the  piston  speed  specified  motors  of  about  6-inch  stroke  should 
have  clear  valve  diameters  of  about  50  per  cent,  of  the  cylinder  diameter, 
the  lift  being  about  fi  inch,  and  there  being  ample  clearance  between  valve 
head  and  combustion  chamber  wall;  the  area  of  the  annulus  between 
valve  head  and  pocket  wall  being  one  and  one-third  times  the  effective 
area  of  valve-opening.  The  combustion  chamber  should  be  about  25  per 
cent,  of  the  swept  volume  of  the  cylinder.  Straight-sided  cams  with 
mushroom  or  large-diameter  roller  tappets,  with  usual  timing  (i.  e., 
exhaust  opening  about  45**  to  48'  before  bottom  to  10"  after  top  center, 
with  inlet  opening  5*  after  top  and  closing  so**  to  35**  after  bottom 
center,  will  be  found  sufficient. 

Piston  design  should  be  carried  to  the  last  limit  of  lightness  consistent 
with  safety;  90-mm.  pistons  of  good  gray  iron,  with  three  rings  at  the 
top  and  a  scraper  ring  at  the  bottom,  weighing  24  ounces,  with  rings  but 
without  wrist-pin,  have  stood  up  well.  For  95-mm.  diameter  the  weight 
will  be  about  28  to  29  ounces,  and  for  100  mm.  32  ounces  will  be  found 
sufficient.    It  is  essential  that  such  pistons  be  cast  with  cores  carefully 
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made  in  metal  boxes,  and  the  arrangements  for  machining  them  should 
be  such  as  to  allow  accurate  setting  up  from  the  inside. 

A  ring  arrangement  which  has  been  found  very  satisfactory  and 
which  lends  itself  to  very  light  construction  is  as  follows :  A  single  broad 
groove  about  3/16"  to  J^"  from  the  top  of  the  piston  is  used,  the  depth 
being  about  7  per  cent,  of  the  piston  diameter.  In  this  groove  three  rings 
are  fitted,  a  broad  concentric  hammered  ring  filling*  the  bottom  half 
approximately  when  contracted.  The  ring  is  ground  on  the  top  and 
edges.  Superposed  on  it  are  two  narrow  rings  which  side-by-side  fill  the 
balance  of  the  groove.  These  twin  rings  are  ground  all  over  to  conform 
to  the  cylinder  and  have  no  tension,  dependence  being  placed  on  the  broad 
bottom  ring  for  keeping  them  in  contact  with  the  cylinder  walls.  The 
joints  in  the  twin  rings  should  be  staggered,  pins  in  the  broad  ring  hold- 
ing them  in  position.  It  has  been  found  that  with  full  forced  lubrication 
it  is  impossible  to  make  a  motor  fitted  with  these  rings  smoke,  even  after 
running  for  long  periods  with  an  almost  closed  throttle.  The  oil  con 
sumption  ran  well  over  1,200  miles  per  gallon. 

Pistons  of  the  weight  we  are  considering  are  so  thin  as  to  be  very 
easily  distorted  and  advantage  of  this  can  be  taken  to  preclude  the  possi- 
bility of  noise  through  side-slap.  The  piston  can  be  machined  to  fit  the 
cylinder  except  at  a  narrow  relieved  portion  next  the  head.  A  second 
operation  removes  from  .008  inch  to  .010  inch  from  the  sides  of  the 
piston  in  line  with  the  ends  of  the  wrist-pin  and  for  its  entire  length  up 
to  the  relief  next  the  head.  This  metal  can  be  removed  by  a  second  grind- 
ing operation,  the  cut  running  out  so  as  to  leave  a  land  in  contact  with 
the  cylinder  wall  in  line  with  the  thrust  of  the  connecting-rod  and  em- 
bracing about  one-quarter  of  the  piston  circumference  both  front  and 
rear.  Such  a  piston  when  expanded  by  heat  will  be  distorted  so  as  to 
more  nearly  fill  the  cylinder.  The  pressure  required  for  such  distortion 
is,  however,  exceedingly  light  and  the  possibility  of  seizing  and  cutting 
entirely  eliminated. 

The  second  vital  feature  for  high-speed  motors  is  the  connecting-rod 
which  should  be  made  either  hollow,  an  expensive  construction,  or  of  a 
rather  shallow  I-section.  The  deep  1-section  is  difficult  to  forge  and  it 
is  still  more  difficult  to  keep  the  weight  down  owing  to  extra  metal 
which  must  be  allowed  for  draft  in  the  dies.  A  reforging  operation  will 
remedy  this  to  a  large  extent,  but  is  again  expensive  and  the  dies  are 
not  durable  using  the  quality  of  steel  necessary,  which  should  be  good 
chrome  nickel.  The  shallow  I,  on  the  other  hand,  can  be  made  with 
reasonably  thick  flanges  and  thin  web  and  very  little  extra  section  need 
be  added  for  draft.  Two  well-fitted  bolts  of  about  ^  inch  diameter  and 
good  material  are  sufficient  and  make  for  low  cost  and  weight. 

Rods  should  be  carefully  balanced  both  for  big  and  top  ends.  V^alves 
should  be  made  with  narrow  seats  and  the  stem  and  head  joined  with 
a  large-radius  fillet;  ^-inch  is  not  too  great.  Springs  must  be  heavy 
enough  for  sufficient  acceleration  to  force  the  tappet  to  follow  the  cam 
profile  at  the  proposed  speed. 

The  lubrication  system  is  perhaps  of  more  importance  than  anything 
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else  as  affecting  durability,  except  light-weight  reciprocating  parts.  A 
full  forced  system  is  probably  the  most  satisfactory,  with  maximum  pres- 
sures up  to  25  pounds.  Bearings  should  be  made  with  not  more  than  one 
circular  oil  groove,  to  which  the  lead  from  the  pump  is  taken  and  with 
which  the  lead  to  the  center  of  the  crankshaft  registers.  Oil  is  carried 
to  the  crank-pins  through  drilled  webs.  Pins  should  be  hollow  with 
plugged  ends,  or  better  still,  a  piece  of  tube  with  outside  diameter  about 
%  inch  less  than  the  bore  of  the  pin  can  be  inserted,  the  tube  being 
expanded  at  each  end  to  fit  inside  the  pin  at  the  ends  only.  Oil  is  led 
to  the  annular  space,  an  oil-hole  from  it  registering  with  a  circular 
groove  on  the  rod  bearing. 

Broadly,  it  seems  that  the  moment  the  purchasing  public  realize  that 
for  given  service  with  the  average  type  of  car  being  built  in  this  country, 
they  are  paying  altogether  too  much,  there  will  be  a  very  marked  demand 
for  the  smaller  and  niore  economical  machine. 

DISCUSSIOX 

Chairmx\x  .\ngi.ada: — Is  the  piston  speed  you  refer  to  as  well  above 
3,000  feet  the  maximum  piston  speed? 

W.  M.  PowFR : — The  maximum  piston  speed  is  very  much  above 
j,ooo,  approaching  nearly  4,000  feet.  3.000  feet  refers  to  the  speed 
at  which  the  torque  is  well  sustained. 

F.  R.  Porter: — We  closed  the  inlet  at  65°  past  bottom  center.  My 
experience  has  been  that  with  a  motor  designed  for  2,300  feet  piston 
speed,  and  even  with  a  motor  of  2,900  piston  speed  we  were  held  back 
considerably  if  we  did  not  carry  the  inlet  closing  that  far.  Two  years 
ago  we  carried  it  over  45  and  then  increased  to  50  and  finally  to  65°. 
We  find  in  practice  that  at  extreme  engine  speeds  the  valves  remain 
open  even  longer,  because  they  jump. 

W.  M.  Power  : — Valve  timing,  valve  and  port  design  and  exhaust 
gas  interference  are  all  co-related.  Their  influence  has  to  be  balanced  up. 
Wide  variations  are  obtained  in  two  men's  experience,  using  motors  of 
the  same  size.  I  have  seen  a  six-cylinder,  4^  x  6'4  motor  which  showed 
a  very  consistent  torque  up  to  2,000  feet  with  valves  of  a  diameter  less 
than  half  the  cylinder  diameter.  But  we  were  careful  in  that  case  to 
avoid  exhaust  interference,  and  the  layout  was  very  studiously  made 
too.    The  six-cylinder  4^  x  6  gave  114  horsepower  at  2,100. 

F.  R.  Porter: — Did  you  not  have  some  valve  jumping  at  the  high 
engine  speeds? 

W.  M.  Power: — The  valves  may  have  stayed  open  longer  than  the 
timing  would  indicate,  but  I  think  not. 

Chairman  Anglada  : — I  think  Mr.  Pope  took  up  the  matter  of  the 
manufacture  of  foreign-type  engines  versus  .American-type  engines  with 
some  motor  manufacturers  some  six  months  ago. 

X.  B.  Pope: — I  did  look  into  the  matter  to  a  certain  extent,  chiefly 
because  I  was  impressed  with  the  argument  that  if  you  wish  to  increase 
the  power  of  the  motor  you  can  do  so  by  increasing  the  size  of  the  motor 
or  its  speed.    The  European  designers  have  chosen  the  latter  alternative. 
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which  seems,  broadly  speaking,  good  economy.  In  order  to  secure  that 
economy,  however,  they  have  to  compel  their  users  to  learn  to  handle 
the  motors  very  differently  from  what  our  users  handle  them  here. 
It  seems  that  the  fact  that  the  high-speed  motor  is  very  much  more 
sensitive  to  the  throttle  than  the  low-speed  and  "sluggish"  motor  will 
probably  constitute  the  principal  objection  to  it  in  this  country,  with 
the  second  objection  of  higher  cost  to  the  manufacturer,  due  to  the 
closer  limits  which  are  necessary,  the  more  expensive  design  and  possibly 
more  expensive  materials.  One  consulting  engineer  in  Detroit  wrote 
me  plainly  that  so  long  as  American  automobile  manufacturers  are 
unwilling  to  pay  more  than  $150  for  their  motors  we  will  continue  to 
have  "sluggish"  motors.  He  did  not  indicate  that  he  had  a  particular 
preference  for  that  type,  but  seemed  to  think  that  our  manufacturers 
are  not  sufficiently  alive  to  the  value  of  the  lighter,  high-speed  type,  or 
else  do  not  consider  it  commercially  expedient.  I  think  it  would  be 
interesting  if  we  could  get  some  opinions  tonight  on  the  question  of  what 
may  be  termed  the  economies  of  increasing  motor  speeds;  because  it  is 
just  a  plain  question  of  getting  more  horsepower  for  less  metal  if  you 
can  speed  the  motor  up.  It  is  only  necessary  to  determine  what  you 
must  pay  to  get  that  advantage  and  whether  you  can  afford  to  pay  it. 

Chairman  Anglada  : — There  is  an  enormously  strong  feeling  through- 
out our  entire  country  against  gear-shifting.  During  the  past  five  or 
six  months  a  dozen  or  more  engineers  have  told  me  that  they 
hesitate  to  go  to  the  high-speed  light  motor  solely  on  this  ground. 

Mr.  Power  alluded  to  a  very  much  mooted  question,  the  number  of 
big-end  connecting-rod  bolts. 

W.  M.  Power: — I  have  never  seen  a  two-bolt  construction  give  any 
trouble  when  properly  fitted,  put  on  with  light  parts.  I  have  seen  four- 
bolt  construction  give  trouble  when  the  bolts  were  too  small,  simply 
because  the  design  was  improper. 

F.  R.  Porter: — I  have  always  used  four  bolts,  the  principal  reason 
being  that  we  found  we  could  get  a  great  deal  lighter  big-end  with  that 
construction. 

W.  M.  Power: — ^To  maintain  that  lightness  you  have  to  build  a  great 
deal  more  expensive  rod  than  with  two  bolts. 

F.  R.  Porter:— Yes. 

W.  M.  Power: — I  believe  that  two  bolts  are  entirely  satisfactory. 

N.  B.  Pope: — I  would  like  to  read  into  the  record  a  short  extract 
from  the  Autocar  dealing  with  the  weight  of  iron  and  pressed  steel 
pistons.  The  particular  piston  referred  to  is  the  Zephyr,  which  is  made 
of  pressed  steel  sections  welded  together.  The  weights  given  refer  to  well- 
known  cars,  and  I  will  state  them.  The  Ford  piston  regularly  fitted  in  the 
engine — 56  ounces;  steel  piston,  22j^  ounces.  Austin  car,  existing  weight, 
761/2  ounces;  steel  piston,  37%  ounces.  Fiat,  existing  weight,  34  ounces; 
steel  piston  17  15/16  ounces.  Talbot  car,  existing  weight,  5554  ounces: 
steel  piston  27^  ounces. 

W.  M.  Power: — The  piston  construction  I  spoke  of,  with  the  triple 
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ring,  that  is,  uniting  the  three  rings  in  a  single  groove,  eliminates  a  lot 
of  metal  which  you  usually  get  with  three  grooves.  There  is  a  lot  of 
metal  you  cannot  do  away  with  in  the  usual  construction.  By  combining 
the  rings  in  a  single  groove,  you  get  a  lighter  section  and  still  get  a  very 
tight  piston. 

N.  B.  Pope: — That  is,  I  assume,  a  very  expensive  piston  to  make? 

W.  M.  Power: — Yes,  the  ring  is  expensive  to  fit  up. 

M.  R.  Machol: — That  same  Ford  piston  of  magnalium  weighs  i8 
ounces;  that  is  made  from  the  same  pattern  as  the  iron  piston. 

Herbert  Chase: — I  would  like  to  ask  if  Mr.  Powers  advocates  a 
five-degree  overlap  of  the  valves? 

W.  M.  Power: — Yes,  provided  there  is  no  exhaust  interference  at  all. 

Herbert  Chase: — That  would  require  a  double  manifold  on  the  six 
and  possibly  on  the  four,  would  it  not? 

W.  M.  Power: — It  should  not  on  the  four.    It  does  on  the  six. 

Herbert  Chase: — With  the  double  manifold  on  the  six,  do  you 
advocate  the  same  overlap  as  on  the  four,  practically? 

W.  M.  Power:— Yes. 

Herbert  Chase  : — Do  you  think  that  overlap  would  not  interfere  with 
the  distribution,  if  the  design  were  properly  worked  out? 

W.  M.  Power:— Yes. 

Chairman  Anglada: — Mr.  Power  contends  that  the  full  forced  lubri- 
cating system  is  the  most  satisfactory,  with  maximum  pressures  up  to 
twenty-five  pounds.  I  would  like  to  know  whether  he  understands  from 
experience  that  such  a  system  is  really  warranted. 

F.  R.  Porter: — I  have  never  had  much  experience  with  any  of 
the  full  forced  systems,  because  I  have  always  used  the  splash  and  never 
have  had  any  occasion  to  change.  It  has  been  perfectly  satisfactory. 
We  have  used  force  for  the  main  bearings,  much  higher  than  twenty-five 
pounds,  as  high  as  fifty.  In  most  of  the  big  motors  we  use  a  very  large 
pump,  with  a  capacity  of  three  quarts  a  minute,  with  the  idea  of  cooling 
the  bearings.  In  tests  we  got  pressures  up  nearly  to  400  pounds;  that 
is,  when  the  bearings  were  new  and  fitted  very  tight.  The  pump  is  built 
for  600  pounds.  What  it  worked  at  normally  after  the  bearings  became 
loosened  up,  I  do  not  know.  We  use  a  scoop,  taking  the  overflow  from  the 
main  bearings  on  the  crank  arms,  which  throws  it  to  the  connecting-rod 
bearings,  and  we  have  never  had  any  trouble. 

Chairman  Anglada: — Do  you  feed  oil  under  pressure  to  the 
crank-pins  ? 

F.  R.  Porters — No,  only  by  centrifugal  force.  We  had  a  motor  under 
a  seven-hour  test,  wide-open,  and  have  never  had  any  trouble. 

Herbert  Chase: — Mr.  Chairman,  I  might  say  one  or  two  words  as 
to  the  lubrication  of  the  Knight  motor  which  was  recently  tested  in  the 
Club's  laboratory.  It  had  what  I  think  may  be  termed  a  full  forced 
lubricating  system.  There  were  no  grooves  in  the  bearings,  that  is  no 
grooves  running  lengthwise  of  the  bearings.  The  rods  were  hollow. 
I  understand  that  when  the  motor  was  originally  designed  the  oil  was 
forced  up  through   the  hollow   rod  to  the  wrist  pin  bearings,  but  this 
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resulted  in  the  rod  filling  full  of  oil,  so  that  its  weight  was  very  much 
increased.  In  the  motor  as  run  under  the  test,  the  hollow  rod  had  been 
drilled  with  a  one-eighth  inch  hole  about  three  inches  above  the  big-end 
center.  Until  that  was  done  the  motor  had  altogether  too  great  a  supply 
of  oil  on  the  wrist-pin  end.  It  was  found,  however,  that  sufficient  oil 
to  give  proper  lubrication  was  forced  up  through  the  hollow  rod,  even 
with  the  one-eighth  inch  hole  near  the  lower  end,  enough  oil  flowing 
through  the  hollow  rod  to  the  hollow  wrist-pin  and  from  the  wrist-pin 
out  through  holes  in  the  sleeve  valves  to  the  cylinder  walls.  The  sleeves 
themselves  were  evidently  lubricated  to  a  sufficient  extent. 

Chairman  Anglapa  : — Do  you  know  what  pressure  was  used  in  that 
system  Mr.  Chase. 

Herbert  Chase: — We  made  no  test  to  determine  the  exact  pressure, 
but  my  recollection  is  that  Mr.  Vandervoort,  president  and  engineer  of 
the  company  which  built  the  motor,  said  that  the  pump  originally  gave  a 
pressure  of  about  forty  pounds.  This  pressure  was  gradually  cut  down 
until  it  was  found,  I  believe,  that  four  or  five  pounds  was  sufficient. 

W.  M.  Power: — Was  the  oil-feed  pressure  reduced  to  decrease  the 
smoke  ? 

Herbert  Chase: — Yes,  the  higher  pressure  fed  altogether  too 
much  oil. 
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RACING  AND  ITS  EFFECT  ON  MANU- 
FACTURING 

By  FiNLEY  R.  Porter 
(Member  of  the  Society) 

The  topic,  "Racing  and  Its  Effect  on  Manufacturing,"  is  one  so 
subject  to  varying  opinions  that  to  define  the  difference  between  cause 
and  effect  in  a  manner  to  be  convincing  is  somewhat  of  a  task.  I  will 
endeavor,  however,  to  present  only  such  features  as  appear  to  be  borne 
out  by  facts  as  I  have  seen  them  during  four  years  of  intimate  connec- 
tion with  this  branch  of  the  art.  The  fact  that  the  results  obtained  are 
so  decisive  and  so  easily  affected  by  the  human  element,  shows  that  a 
clear  understanding  or  true  analysis  of  the  different  points  at  stake  are, 
as  a  result,  often  misconstrued.  Generally  speaking,  the  results  ob- 
tained, and  the  satisfaction  in  use,  in  practically  every  case,  are  the  same 
for  racing  as  touring,  except  they  are  had  in  a  magnified  form  in  the 
latter. 


Digitized  by 


Google 


EFFECT  OF  RACING  ON   DESIGN  439 

First,  motor  efficiency  seems  to  have  been  in  the  early  stages  of  the 
art  subject  to  more  attention  than  any  other  feature  of  road  vehicles, 
due  no  doubt  to  its  being  the  most  radical  departure  from  conventional 
practice  known  to  the  engineering  world  at  the  time.  During  the  period 
between  the  early  8o's  and  1896,  the  development  of  the  internal  combus- 
tion engine  seems  to  have  been  rather  slow,  when  considered  from  an 
efficiency  standpoint,  while  the  forms  of  vehicles  during  this  period 
changed  considerably,  developing  as  they  did  from  the  tricycle  type  to  a 
substantial  four-wheeled  vehicle. 

After  this  time  road  racing  was  considered  very  seriously,  the  first 
instance  where  competition  seemed  to  develop  to  a  very  keen  point  occur- 
ring in  1896  just  after  the  Act  of  the  English  Parliament  that  abolished 
the  necessity  of  preceding  a  motor-propelled  vehicle  with  a  red  flag.  The 
first  real  race  held  in  England  was  a  non-stop  run  to  Brighton,  starting 
from  London.  The  entry  list  was  very  large,  including  what  was  then 
the  best  effort  of  such  men  as  Leon  Bollee,  Daimler,  Levassor  and 
Duryea  (representing  the  United  States).  Following  this  event  the  neces- 
sity for  greater  power  and  general  weight  limitations  seemed  to  be  recog- 
nized by  the  leaders,  with  the  result  that  the  cars  used  for  racing  seemed 
to  develop  much  more  rapidly  than  pleasure  cars.  This  was  no  doubt  due 
to  the  fact  that  most  of  the  purchasers  were  necessarily  men  of  wealth 
and  lovers  of  sport. 

Up  to.  perhaps,  1903,  there  was  no  question  that  racing  alone  was 
responsible  for  the  development  of  the  automobile.  From  that  period  to, 
perhaps,  1906  or  1907,  the  energy  of  the  leading  automobile  designers  still 
seems  to  have  been  centered  more  largely  on  the  development  of  the 
speed  car,  while  the  pleasure  vehicle  seemed  to  be  a  modification  for  use 
under  less  strenuous  circumstances.  From  1907  to  the  present  time  a 
great  deal  more  attention  has  been  paid  to  luxur>'  than  to  speed,  but  at 
the  same  time  the  leading  minds  have  continued  to  develop  their  theories 
and  investigations  by  racing.  Through  all  of  this  period  the  development 
of  the  motor  has  been  the  paramount  issue,  and  all  of  the  important 
results  necessitated  experiments  beyond  capabilities  in  ordinary  touring 
uses.  Since  practically  all  of  the  real  development  in  motor  design  has 
centered  on  the  four-cycle  motor,  a  number  of  types  have  been  brought 
into  favor,  all  with  more  or  less  success,  current  work  becoming  simply 
a  question  of  perfection  of  details.  The  results  obtained  from  each  ex- 
periment conceived  as  a  means  of  producing  a  machine  to  conquer,  are, 
I  believe,  invariably  introduced  into  the  pleasure  vehicle,  resulting  not 
only  in  betterment  of  the  same,  but  in  more  advanced  methods  of  manu- 
facture. We  can  understand  readily  that  while  the  advances  made  in 
manufacturing  processes  are  not  usually  attributed  to  the  effects  of  rac- 
ing, they  are  most  assuredly  a  direct  result  from  it. 

My  personal  experience  has  been  along  the  lines  of  development  of 
the  conventional  T-head  motor.  This,  since  the  advent  of  the  two-point 
high-tension  ignition,  seems  to  be  capable  of  very  nearly  the  same  results 
as  the  valve-in-the-head  motor,  permitting  one  at  the  same  time  to  keep 
within  the  bounds  of  stock  possibilities,  as  accepted  by  the  general  public. 
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While  I  am  not  a  believer  in  stock  contests,  I  have  always  accepted  each 
new  successful  development  as  a  means  to  further  the  ends  of  my  stock 
production. 

I  have  carried  compression  ratios  as  low  as  19  per  cent,  of  the  total 
volume,  giving  a  mean  effective  pressure  of  practically  100  pounds  per 
square  inch,  with  no  signs  of  preignition.  A  much  higher  factor  of 
safety  is,  however,  needed  in  the  strength  of  the  cylinder  heads,  due  to 
the  constructional  features  involved  in  a  T-head  cylinder  with  large  port 
areas.  The  surface  presented  in  the  combustion  chamber  is  a  very  broad 
one,  with  not  much  chance  of  reinforcement  by  ribs  or  dome  effect,  which 
seems  to  result  in  a  tendency  to  "weave"  that  eventually  causes  failure, 
due  to  a  fatigue  effect,  apparently,  rather  than  to  inherent  weakness  of 
cylinder  walls.  My  conclusions  in  this  respect  are  borne  out  by  the  fact 
that  the  most  strenuous  tests  fail  to  develop  any  initial  weakness,  yet 
after  constant  use  fractures  around  the  extreme  top  of  the  cylinder  wall 
seem  to  occur  quite  frequently.  This  result,  together  with  the  fact  that 
I  have  never  carried  a  stress  on  a  cylinder  at  this  point  above  5,000  pounds 
per  square  inch,  while  test  bars  from  the  cylinder  material  often  give 
more  than  34,000  pounds  per  square  inch,  seems  to  bear  out  my  con- 
clusion. Experiment  as  radical  as  this  in  the  development  of  a  stock  motor 
would  have  seemed  ridiculous  three  or  four  years  ago,  and  only  the 
urgent  need  of  more  power  from  the  same  cubical  contents  was  incen- 
tive enough  to  try  it,  thus  reaping  the  benefit  probably  two  years  sooner 
than  would  otherwise  have  been  the  case. 

Light  reciprocating  parts  also  became  a  necessity,  demanding  the  use 
of  the  highest  class  of  material.  In  an  effort  to  decrease  the  angularity 
of  the  connecting-rod,  permitting  the  use  of  longer  strokes  without  any 
greater  loss  in  transmitting  the  explosive  force  to  the  crank-pins,  very 
long  connecting-rods  became  a  necessity.  I  have  used  successfully  chrome 
vanadium  steel  for  these  parts,  stressed  to  60,000  pounds  per  square  inch. 
Moreover,  steel  pistons,  turned  to  a  thickness  at  the  lower  end  of  less 
than  1/16  inch  have  proven  satisfactory  in  every  respect.  The  two  im- 
portant factors  mentioned  are  receiving  a  marked  degree  of  attention  from 
all  designers,  and  while  they  are  not  in  common  use  in  stock  production  as 
yet,  there  is  no  doubt  that  within  the  next  two  years  they  will  be  accepted 
as  necessities  in  the  stock  car.  While  I  have  never  used  the  constructional 
features  mentioned  in  reference  to  the  cylinder  shape  in  a  stock  car,  I  have 
found  that  the  limits  can  be  carried  to  the  same  extremes  as  in  racing, 
without  producing  any  ill  effects  in  a  stock  car,  the  reasons  being  that  in  no 
instance  does  stock  use  demand  such  strenuous  service,  and  owing  to  the 
fact  that  the  carbureter  is  never  held  wide-open  for  any  length  of  time, 
the  volumetric  efficiency  must  fall  off  and  the  explosive  pressure  conse- 
quently be  very  much  diminished.  The  same  theory  holds  good  in  ref- 
erence to  the  lack  of  urgent  need  for  such  extremely  high  motor  speeds, 
permitting  the  use,  without  any  apparent  falling  off  in  power,  of  heavier 
reciprocating  parts  that  might  be  resorted  to  purely  as  a  means  of  reduc- 
ing the  cost.  There  is  not  a  single  thing,  however,  in  the  motor  used  in 
the  car  which  won  the  Grand  Prize  race  at  Santa  Monica  in  1914,  for 
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example,  considered  from  either  a  cost  or  extremes  in  construction  stand- 
point, that  I  would  hesitate  to  use  on  a  stock  job;  the  point  being  that 
such  use  is  hardly  demanded. 

In  the  use  of  light  reciprocating  parts  and  high  compression,  the  neces- 
sity of  large  port  areas  is  obvious.  While  several  different  proportions  oi 
valve  to  cylinder  diameter  have  been  advanced  as  the  proper  method  of 
determining  valve  sizes,  my  practice  has  been  to  keep  the  gas  velocities  as 
low  as  possible,  consistent  with  good  carburetion.  Eight  thousand  feet  a 
minute  maximum  has  been  arrived  at  as  correct,  but  I  have  no  figures  or 
experimental  results  to  prove  that  this  is  the  limit,  or  the  correct  solution 
of  such  a  seemingly  important  factor.  The  volumetric  efficiency  obtained, 
however,  proves  beyond  doubt  that  this  ratio  is  very  good,  if  not  the  best. 
The  maximum  torque,  in  the  case  of  the  motor  mentioned,  was  285 
pounds,  and  was  carried  as  high  as  2,250  r.p.m.,  while  the  maximum 
horsepower  was  reached  at  2,350  r.p.m.,  the  motor  developing  at  that  point 
150  horsepower.  The  several  attempts  to  increase  motor  effidency  have 
forced  upon  us  a  marvelous  increase  in  piston  speed,  and  positive  results 
have  been  obtained  that  no  doubt  would  never  have  entered  the  designer's 
mind  when  considering  stock  production. 

As  an  important  factor  bearing  on  the  matter  of  piston  speed,  valve 
timing  has  come  in  for  a  generous  share  of  consideration,  and  while  ex- 
periments along  this  line  are  comparatively  easy,  the  wonderful  results 
are  demonstrated  only  by  the  fast-moving  vehicle.  This  again  comes  back 
to  the  racing  car  for  demonstration.  Placing  the  opening  of  the  exhaust 
as  early  as  70"  ahead  of  center,  and  closing  the  inlet  valve  as  late  as  63' 
past  lower  center,  with  practically  no  attention  paid  to  the  closing  of  the 
exhaust  and  the  opening  of  the  intake,  within  reasonable  limits,  have  been 
proven  thoroughly  practical  and  efficient,  in  stock  production,  as  well  as 
racing;  and  to  racing  alone  I  believe  this  development  is  due. 

Chassis  development  followed  motor  development  closely,  being  taken 
up  earnestly  as  early  as  1906  or  1907.  The  need,  however,  for  anything 
radical  was  not  pressing  until  within  the  last  three  or  four  years.  The 
matter  of  straight-line  drive,  with  a  low  center  of  gravity,  was  the  first 
pressing  need  developed  in  racing,  which  has  worked  out  wonderful 
results  in  stock  practice. 

The  matter  of  power  transmission  to  the  rear  axle,  through  the  various 
forms  in  use,  has  reached  a  high  state  of  development,  and  in  the  case 
of  the  shaft  drive,  so  well  adapted  to  all  types  of  cars  and  now  in  such 
common  use,  owes  its  early  development,  I  believe,  entirely  to  racing. 

The  search  for  lightness,  so  essential  for  the  unsprung  parts  of  the 
chassis  for  racing,  led  to  the  use  of  the  best  of  alloyed  materials,  making 
possible  quietness,  as  well  as  lightness.  To  just  what  extent  this  develop- 
ment would  have  reached  in  so  short  a  time,  except  for  racing,  is  problem- 
atical, but  my  impression  is  that  we  would  have  been  years  behind  where 
we  are  now. 

No  longer  ago  than  1910  the  question  whether  a  racing  car  could  be 
equipped  with  a  shaft-driven  axle,  with  any  degree  of  success,  owing  to 
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the  excessive  weight,  was  a  matter  of  very  common  discussion,  the  chain 
drive  being  the  only  type  considered  fit  for  racing,  owing  to  the  fact  that 
it  permitted  such  light  construction  as  compared  to  the  construction  with 
differential  as  in  use  at  that  time.  At  the  present  time,  however,  our 
latest  interpretations  of  what  the  lightest  racing  car  should  be  discloses 
the  fact  that  it  is  equipped  with  shaft-driven  axles. 

Ease  in  riding  is  also  a  development  resulting,  I  believe,  directly 
from  racing.  In  racing  the  need  of  easy  riding  qualities  has  been  neg- 
lected to  a  great  extent,  but  the  necessity  of  being  able  to  keep  the  wheels 
on  the  ground  led  to  a  great  amount  of  experimenting,  to  discover  the 
best  possible  means  for  accomplishing  it.  All  manner  of  shock-absorbing 
devices  gave  way  to  the  conclusion  reached  that  the  sprung  and  unsprung 
parts  must  necessarily  bear  a  given  ratio  one  to  the  other.  My  personal 
experience  has  indicated  that  25  per  cent,  in  front  and  35  per  cent,  in  the 
rear  is  about  the  limit  of  the  unsprung  parts  to  that  above  the  springs, 
the  result  being  that  slippages  of  not  over  i  per  cent,  to  ij^  per  cent,  are 
to  be  had,  while  several  years  ago  5  per  cent,  was  not  considered  excessive. 
Experiments  disclosed  the  fact  that  easy  riding  was  merely  the  result  of 
keeping  the  wheels  on  the  ground,  and  not,  as  commonly  supposed,  a 
factor  to  be  considered  by  itself.  While  the  importance  of  the  above- 
mentioned  consideration  is  illustrated  vividly  in  racing  cars,  owing  to  the 
light  weight  desired,  the  body  and  passenger  load  in  pleasure  vehicles 
relieves  the  necessity  for  lightness  to  a  great  extent.  In  the  matter  of 
rear  axles  for  our  racing  cars,  we  have  been  able,  by  the  use  of  chrome 
nickel  and  air-hardened  steels,  to  get  the  weight  of  the  entire  differential 
unit,  including  the  carrier,  down  to  39  pounds.  The  limit  of  this  weight 
was  governed,  not  so  much  by  the  strength  of  the  materials,  as  by  the 
proper  section  to  make  gear  hardening  possible.  The  same  units  in  stock 
cars  weigh  practically  90  pounds,  this  being  the  weight  necessary  for 
the  sake  of  strength,  owing  to  the  use  of  relatively  poor  material.  My 
belief  is  that  while  the  urgent  need  of  lightness  in  this  part  does  not  go 
to  the  extremes  that  it  does  in  racing,  it  will  be  money  well  spent,  and 
would  necessarily  better  the  riding  qualities,  and  also  increase  tire  life, 
inasmuch  as  it  would  reduce  materially  tire  slippage,  and  is  one  of  the 
points  easily  gained,  demanding  only  a  slight  increase  in  the  cost  of 
material,  and  the  use  of  a  reasonable  amount  of  ordinary  judgment  in 
design. 

Spring  suspension  is  also  a  matter  w^orthy  of  consideration  in  stock 
cars  as  well  as  in  racing,  but  in  the  case  of  the  pleasure  car  its  line  of 
development  seems  to  be  somewhat  neglected,  everybody  being  prone  to 
follow  conventional  lines.  The  bringing  out  of  the  so-called  cantilever 
suspension  is  a  big  advance  in  the  matter  of  light  unsprung  parts,  placing 
as  it  does,  the  weight  of  the  springs  on  the  sprung  portion.  I  recently 
attempted  the  modification  of  driving  through  the  springs  rather  than 
the  radius  rods,  in  an  attempt  to  overcome  the  tendency  to  buckle  the 
spring,  and  destroy  the  ribbon  action,  which  happens  in  the  case  of 
driving  through  the  front  end.    This  I  accomplished  by  virtually  pulling 
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the  car  through  the  use  of  the  semi-elliptic  spring,  fastened  permanently 
to  the  rear  end  and  shackled  to  the  front,  my  theory  being  that  putting 
the  spring  under  tension  instead  of  compression  would  materially  help 
this  ribbon  action,  and  do  away  with  the  necessity  of  increasing  the 
spring  strength,  as  is  necessary  when  driving  through  the  front  end. 
This  was  applied  to  the  Grand  Prize  Mercer  cars,  and  was  also  tried  out 
in  stock  car  experiments  covering  a  period  of  several  months.  The 
conclusions  reached  are  that  it  is  worthy  of  consideration.  It  made  a 
hard-riding  racing  car  ride  as  easily  as  any  touring  car.  Just  how  much  of 
this  accomplishment  can  be  credited  to  the  manner  of  spring  suspension  is 
problematical,  owing  to  the  fact  that  we  decreased  the  weight  of  the 
unsprung  parts  in  other  directions  at  the  same  time.  The  tendency, 
however,  for  the  car  to  settle  when  the  power  was  applied,  rather  than 
jump  up  in  the  common  manner,  leads  me  to  believe  that  a  great  portion 
of  the  results  was  due  to  the  spring  suspension. 

This  seems  like  an  argument  against  the  cantilever  type  of  spring, 
inasmuch  as  it  is  almost  necessary  with  it,  if  driving  through  the  spring 
is  resorted  to,  to  put  the  spring  under  compression.  The  manner 
described,  I  believe,  would  not  only  be  more  economical,  but  fully  as 
good    as    the   cantilever    type,    with    a   number    of    distinct   advantages. 

While  many  designers,  working  solely  in  the  commercial  field,  will 
no  doubt  resent  some  of  the  broad  assertions  made  in  this  discussion, 
they  are  in  reality  only  copying  the  conclusions  reached  by  men  who 
produced  formulas  and  tables  of  results  by  employing  methods  as 
described,  the  necessity  of  which,  I  believe,  had  its  inception  in  racing. 
Each  of  the  points  at  issue,  considered  only  in  respect  to  itself,  does  not 
appear  far-reaching,  but  the  general  trend  of  modern  automobile  design 
is,  and  has  always  been  covered,  to  my  mind,  by  the  above  issues 
broadly  considered. 

Two  of  the  most  pronounced  illustrations  of  this  assertion,  I  would 
say,  are  the  6-cylinder  motor  and  the  sleeve  type  of  motor.  Neither 
of  these  seems  to  have  had  its  inception  in  racing,  but  a  close  analysis 
of  the  inherent  principles,  will,  I  believe,  show  that  these  motors  became 
possible  only  as  a  result  of  the  wonderful  developments  of  the  4-cylinder 
and  poppet-valve  types.  The  L-h'ead  motor  is  another  type  that  appar- 
ently has  no  value  as  a  racing  motor,  it  no  doubt  having  had  its  incep- 
tion in  an  endeavor  to  decrease  weight.  The  fact  that  a  single  camshaft 
resulted  in  greater  quietness,  was  a  development  rather  than  a  considera- 
tion when  first  designed. 

The  streamline  body,  which  has  found  great  favor,  since  the  comfort 
possible  is  so  great,  is,  to  my  mind,  a  direct  result  of  the  wonderful 
advantages  shown  in  racing  bodies,  developed  purely  as  a  means  of 
decreasing  the  wind  resistance,  which  is  such  a  great  detriment  to  speed. 

The  wire  wheel  had  its  inception  in  racing,  as  a  means  to  an  end,  to 
get  an  exceptionally  strong  wheel  with  a  great  decrease  in  weight. 
This  development  came  along  with  the  recognized  necessity  of  lightness 
in  the  unsprung  parts,  and  was  by  no  means  the  smallest   factor  that 
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had  to  be  dealt  with.  The  easy-riding  qualities  of  this  wheel  would 
hardly  have  been  known  if  necessity  had  not  demanded  its  construction. 

Generally,  and  in  conclusion,  I  would  state  that  even  in  the  midst 
ui  such  wonderful  examples  of  the  modern  designer's  abihty,  and  bearing 
in  mind  the  remarkable  development  introduced  by  our  metallurgists, 
it  is  surprising  to  note  the  new  things  to  be  learned  at  every  race  meet. 
Prominent  among  these  is  the  fact  that  so  many  undue  stresses  on  the 
chassis  seem  to  occur,  that  cannot  be  figured  in  any  way,  but  are 
demonstrated  plainly  in  a  racing  car.  This  applies  to  all  parts  of 
the  car,  and  illustrates  fully  that  fatigue-resisting  metals  must  be  used 
practically  throughout.  Keys,  holding  gears  that  have  pressed  fits, 
and  other  minor  parts,  such  as  magneto-drive  shafts,  pump  shafts 
and  the  like,  that  appear  in  ordinary  carbon  or  nickel  steels  to  be 
more  than  strong  enough,  considered  from  the  standpoint  of  known 
stresses,  will  rupture  frequently  and  at  unequal  periods  during  the  life 
of  a  racing  car.  An  easy  way  to  be  safe  is  to  use  the  highest  quality 
of  chrome  nickel  or  vanadium  steels,  thoroughly  heat  treated,  the  cost 
of  which  is  nominal. 

No  doubt  the  same  condition  prevails  in  numerous  failures  on  pleasure 
cars  that  are  often  attributed  to  misuse  or  neglect.  Occurring,  as  they 
do,  however,  at  long  intervals,  the  real  reasons  are  seldom  sought,  and 
consequently  the  right  conclusions  are  seldom  reached. 

The  adoption,  in  my  stock  production  of  the  past  four  years,  of 
the  principles  stated,  has  resulted  in  cutting  the  up-keep  cost  of  pleasure 
cars  almost  in  half. 

Although  all  designers  do  not  participate  in  racing,  the  general 
results  shown  and  talked  of,  are  found  to  be  the  subject  of  discussion 
in  almost  every  quarter — consequently  in  stating  that  my  belief  is  that 
racing  is  directly  responsible  for  the  development  of  the  modern  auto- 
mobile, which  means  that  manufacturing  facilities  must  keep  pace  with 
its  development,  I  have  no  fear  of  contradiction,  provided  the  subject 
be  given  unbiased  consideration. 

DISCUSSION 

H.  W.  Slauson  : — What  is  the  weight  of  your  racing  motor  per  brake 
horsepower  ? 

F.  R.  Porter  : — About  five  pounds.    It  weighed  just  under  800  pounds. 

H.  W.  Slauson: — If  the  unsprung  weight  of  the  chain-driven  car 
is  less  than  that  of  the  shaft-driven  car,  I  should  think  it  would  hold  the 
road  better.    How  is  that  point  overcome  in  the  shaft-driven  car? 

F.  R.  PoRTKR : — The  shaft-driven  car  is  not  very  much  heavier. 

Mr.  Whitman  : — I  would  like  to  inquire  what  saving  in  weight  there 
Is  in  the  use  of  wire  wheels  over  wood  for  racing. 

"F.  R.  Porter: — There  is  very  little  saving  in  the  total  weight,  but 
most  of  the  weight  is  in  the  hub  of  a  wire  wheel,  which  makes  con- 
siderable difference  in  its  gyroscopic  action. 

Mr.  Ahrens:— What  effect  will  the  question  of  fuel  economy  have  on 
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the  design  of  the  motor  which  Mr.  Porter  spoke  of,  when  it  comes  up  in 
future  races  in  the  United  States? 

F.  R.  Porter  : — Fuel  economy  is  something  I  have  never  striven  for,  but 
it  will  mean  a  higher  speed  motor,  no  doubt.  The  Grand  Prize  winner  at 
Santa  Monica  made  about  thirteen  and  a  half  miles  to  the  gallon. 
The  limitation  abroad  was  sixteen  miles  to  the  gallon,  I  believe. 
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FUSION  OR  AUTOGENOUS  WELDING 

By  H.  Sidney  Smith* 

Fusion  or  autogenous  welding  has  during  the  last  few  years  done 
more  to  revolutionize  old  practice  in  certain  branches  of  the  engineering 
industry  than  any  other  new  process.  Its  introduction  has  made  possible 
certain  forms  of  construction  which  had  previously  been  considered 
impossible  or  impracticable,  and  in  the  repair  field  has  already  saved 
manufacturers  and  users  enormous  sums.  As  generally  practiced,  it 
employs  the  heat  generated  by  electricity  or  by  the  burning  of  a  com- 
bustible gas  with  oxygen.  For  the  combustible  gas,  acetylene,  hydrogen 
or  coal  gas  are  most  commonly  used. 

ELECTRIC  WELDING 

Electric  welding  may  be  divided  into  two  classes:  resistance 
and  arc  welding.  The  first  of  these  is  the  process  usually  employed  for 
welding  pipe,  chains,  and  work  of  like  character,  in  special  machines, 
where  only  a  single  joint  has  to  be  made  and  the  demand  for  the 
article  to  be  welded  is  sufficiently  large  to  warrant  the  outlay  for  the 
special  costly  machine.  The  form  of  electric  welding  most  commonly 
employed  is  the  arc  process.  In  this  the  work  to  be  welded  is  connected 
with  one  pole  of  a  source  of  current,  the  other  pole  being  as  a  rule 
a  carbon  rod  held  in  an  insulated  holder.  This  holder  is  manipulated 
by  the  operator  so  as  to  first  make  contact  with  the  work  and  then 
effect  the  separation  required  to  maintain  the  arc.  This  is  a  true  fusion 
process  and  is  chiefly  employed  for  filling  up  blowholes  in  steel  or 
iron  castings.  In  a  modification  of  this  process,  which  it  is  claimed 
gives  good  results  and  allows  of  a  more  extensive  field  of  operation,  a 
steel  rod  is  used  as  the  positive  pole  instead  of  a  carbon  one.  The  arc 
is  formed  between  this  rod  and  the  work;  when  the  point  of  the  rod 
reaches   a   welding   heat   it   is   pressed   against   the   work,    some   of   the 


'Engineer  of  the  Prestolite  Company. 


Digitized  by 


Google 


446  S.   A.    E.    BULLETIN 

molten  metal  from  the  rod  adheres  to  the  work  and  is  then  hammered 
in  by  the  operator. 

Apart  from  the  vital  question  of  cost  it  is  generally  conceded  that 
fusion  produced  by  the  burning  of  gases  is  preferable  to  the  electric 
process  for  the  following  reasons:  When  welding  with  the  electric 
arc  the  intense  heat  is  concentrated  on  a  point,  whereas  with  gas  welding 
the  heat  of  the  flame  can  be  brought  to  bear  at  will  on  the  work  sur- 
roimding  the  part  to  be  welded,  making  it  possible  to  gradually  attain 
the  desired  welding  heat  at  any  point.  With  electric  arc  welding 
the  light  produced  is  so  intense  that  the  use  of  very  dark  glasses  by  the 
operator  is  imperative.  Again,  unsteadiness  on  the  part  of  the  workman 
may  cause  an  arc  to  be  struck  between  two  parts,  and  fusion  or  addition 
of  metal  where  it  is  not  desired.  The  electric  arc  is  formed  at  the 
expense  of  atmospheric  oxygen;  this  indicates  the  possibility  of  chemical 
changes  of  an  oxidizing  character  taking  place  in  the  molten  metal, 
whereas  with  the  gas  process  the  welded  part  is  always  protected  from 
the  atmospheric  oxygen  by  a  shield  of  the  products  of  combustion. 
Electric  welding  is  suitable  only  for  filling  in  or  welding  comparatively 
simple  parts  and  cannot  be  used  for  complicated  and  other  work  as 
can  the  gas  process.  Probably  the  chief  objection  to  electric  welding 
is  the  fact  that  it  is  almost  impossible  to  perform  any  subsequent  treat- 
ment of  the  welded  part,  which  is  quite  simple  with  the  gas  process 
where  the  area  surrounding  the  weld  and  the  weld  itself  can  be  grad- 
ually annealed,  thus  removing  internal  strains  and  taking  from  the 
welded  portion  its  hard  and  brittle  character.  Notwithstanding  these 
drawbacks  electric  welding  has  a  large  field  wherein  it  can  be  employed 
advantageously  and  with  better  results  than  can  be  obtained  with  other 
methods  of  welding. 

BLOWPIPE  WELDING 

Blowpipe  welding  is  a  process  by  which  pieces  of  metal  are  melted 
and  joined  together  by  means  of  a  flame  of  sufliciently  high  temperature, 
and  additional  metal  of  the  same  composition  added  if  desired.  The 
joint  thus  obtained  is  today  commonly  called  an  "autogeneous"  weld.  As 
a  matter  of  fact  the  weld  obtained  by  forge  welding  or  by  the  electrical 
process  can  be  called  autogenous,  as  use  of  a  metal  cement  is  not  necessi- 
tated as  is  the  case  with  a  brazed  joint.  But  it  is  general  today  to  use 
the  term  ''autogenous  weld"  only  in  connection  with  welds  effected  by 
means  of  a  gas  blowpipe. 

Blowpipe  welding  on  metals  of  low  melting  point  is  a  very  ancient 
art  and  was  practiced  by  the  Egyptians.  The  welding  of  high -melting- 
point  metals  by  means  of  the  blowpipe  flame  was  not  made  possible  until 
oxygen  was  procurable  on  a  commercial  scale.  Then  welding  by  means 
of  blowpipes,  using  oxygen  and  hydrogen,  and  oxygen  and  coal  gas 
began  to  be  developed,  but  was  later  more  or  less  ousted  from  the  field 
by  the  oxy-acetylene  process.  More  recently  the  oxy-oil  gas  and  oxy-benz 
processes  of  blowpipe  welding  have  been  introduced  but  their  fields  of 
operation  are  not  likely  to  be  large  for  reasons  that  will  be  given  later. 
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Flame  temperatures  produced  by  the  combustion  of  a  fuel  gas  in  air  or 
oxygen  depend  on  two  factors,  the  calorific  value  of  the  fuel  gas  and 
the  nature  of  the  products  of  combustion.  Taking  the  case  of  a  fuel 
gas  with  a  high  calorific  value  burning  to  products  of  low  specific 
heat,  we  have  a  flame  of  high  temperature,  but  if  the  products  of  com- 
bustion have  a  high  specific  heat  the  flame  temperature  is  lowered 
proportionately.  As  an  example,  suppose  we  burned  sufficient  hydrogen 
to  produce  a  fixed  number  of  heat  units,  and  then  burned  sufficient  carbon 
to  produce  a  similar  number  of  heat  units;  in  the  first  case  the  product 
of  combustion  would  be  water  vapor  and  in  the  other  carbon  dioxide 
(COi).  Water  vapor,  however,  has  a  much  higher  specific  heat  than 
CO2;  hence  the  temperature  of  the  hydrogen  flame  would  be  low  as 
compared  with  the  carbon  flame  or  fire,  as  the  flames  have  to  supply  the 
heat  to  raise  the  temperature  of  the  products  of  combustion.  With  the 
exception  of  hydrogen,  all  fuel  gases  burnt  with  oxygen  in  a  blowpipe 
consist  of  carbon  and  hydrogen,  and  therefore  their  combustion  results 
in  the  production  of  water  vapor  and  carbon  dioxide;  the  less  the 
quantity  of  water  vapor  produced,  the  higher  will  be  the  flame  tempera- 
ture. It  will,  therefore,  be  appreciated  that  the  gas  having  the  highest 
percentage  of  carbon  will  produce  the  highest  flame  temperature.  Acety- 
lene (CjHi)  has  a  higher  specific  gravity  and  calorific  value  than  any  of 
the  commonly  employed  fuel  gases;  it  only  contains  about  7  per  cent, 
of  combined  hydrogen  and  is  the  nearest  possible  approach  to  gaseous 
carbon.  Pintsch,  Natural,  Coal,  Blau,  Water,  and  other  fuel  gases  all 
contain  2  to  50  per  cent,  free  hydrogen  and  also  more  hydrogen  in  com- 
bination. This  hydrogen  burns  to  water  vapor,  which,  as  before  stated, 
has  a  high  specific  heat  and  will  absorb  heat  and  lower  the  flame 
temperature. 

HYDROGEN    WELDING 

Hydrogen  welding  is  generally  employed  only  in  localities  where 
oxygen  is  produced  electrolytically  and  the  hydrogen  is  a  by-product. 
When  oxygen  combines  with  hydrogen  at  the  nozzle  of  a  blowpipe  steam 
is  formed.  This  steam  becomes  super-heated  in  the  flame  and  is  finally 
decomposed.  This  decomposition  or  dissociation  limits  the  temperature 
of  the  oxy-hydrogen  flame  to  about  4000°  F.  The  decomposition  of  the 
steam  introduces  another  serious  factor,  the  presence  of  free  oxygen 
which  oxidizes  the  metal  operated  upon.  This  can  be  overcome  only 
by  using  a  large  excess  of  hydrogen.  Only  two  volumes  of  hydrogen 
are  required  to  one  volume  of  oxygen,  to  form  water,  but  in  actual 
practice  when  employing  an  oxy-hydrogen  blowpipe,  it  is  found  that  four 
to  five  volumes  of  hydrogen  are  required  to  one  volume  of  oxygen  in 
order  to  insure  a  non-oxidiiing  flame.  This  in  itself  will  cause  the 
process  to  be  wasteful,  as  the  heat  is  limited  to  the  amount  obtained 
by  combining  two  volumes  of  hydrogen  with  one  volume  of  oxygen. 
Practice  has  shown  that  oxy-hydrogen  welding  is  suitable  for  thin  sheet 
work  only.     The  temperature  of   the  flame  is  not   sufficiently  high   to 
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permit  the  welding  of  thick  plates  or  castings,  since  the  flame  has  to 
be  applied  for  so  long  a  period  that  before  the  necessary  fusion  point 
is  reached  the  metal  being  operated  upon  is  ruined.  For  thin-sheet 
welding  the  process  has  certain  advantages.  The  flame  is  a  diffused 
one  and  consequently  less  liable  to  melt  through  or  pierce  the  metal,  as 
sometimes  occurs  when  employing  the  oxy-acetylene  flame  on  thin  work; 
and  it  is  probable  that  a  better-looking  and  finished  job  can  be  made 
with  the  oxy-hydrogen  flame  on  thin  sheets  up  to  i/i6th  thick  than  by  any 
other  process  of  welding.  But  the  quality  of  the  weld  is  uncertain  and  the 
process  is  more  or  less  wasteful. 

OXY-COAL  OR  CITY  GAS   FOR  WELDING 

Owing  to  the  impurities  present  the  oxy-coal  or  city  gas  process  cannot 
be  employed  on  work  where  the  strength  of  the  weld  is  an  important 
factor.  The  flame  temperature  is  considerably  lower  than  that  of  the 
oxy-hydrogen  flame;  consequently  the  process  can  be  employed  only 
on  very  thin  iron  or  steel  sheets  or  on  metals  having  very  low  melting 
points. 

ox  Y- ACETYLENE    WELDING 

Oxy-acetylene  welding  was  first  practiced  about  thirteen  years  ago. 
Previous  to  that  time  it  had  been  fully  appreciated  that  wonderful  results 
would  be  obtained  from  using  oxygen  and  acetylene  in  a  blowpipe,  but  it 
had  been  found  impossible  to  construct  a  blowpipe  that  would  consume 
acetylene  at  low  pressure.  Acetylene  under  pressure  then  came  on  the 
market  and  the  blowpipe  difficulty  was  soon  overcome.  At  a  later  date, 
injector  blowpipes  were  produced  which  permitted  a  low-pressure  acety- 
lene being  employed.  Experience  has  proved  that  the  best  results  are 
obtained  when  acetylene  is  delivered  at  the  burner  tip  under  considerable 
pressure.  Today  it  is  usual  to  obtain  acetylene  from  a  pressure  generator 
or  from  a  cylinder  of  dissolved  acetylene,  with  any  type  of  blowpipe, 
or  to  use  an  injector-type  blowpipe  drawing  the  acetylene  from  a  low- 
pressure  apparatus  with  excess  of  pressure  on  the  oxygen  supply  to  provide 
power  to  suck  in  the  acetylene  and  deliver  the  mixture  of  gas  to  the 
blowpipe  nozzle  at  a  suitable  pressure.  However,  there  is  no  doubt 
whatever  that  in  order  to  obtain  economy  and  really  satisfactory  working, 
both  gases  should  be  delivered  to  the  blowpipe  under  pressure.  One 
volume  of  acetylene  (QH,)  requires  theoretically  2^4  volumes  of  oxygen 
to  burn  it  completely  to  its  products  of  combustion,  which  are  carbon 
dioxide  and  steam ;  but  in  actual  practice  it  is  found  that  i.i  or  1.5 
volumes  of  oxygen  only  have  to  be  supplied  to  the  blowpipe  to  i  volume 
of  acetylene,  depending  upon  the  nature  of  the  acetylene  supply  and 
the  blowpipe  employed.  All  of  you  have  probably  seen  an  oxy-acetylene 
blowpipe  in  operation  and  know  the  appearance  of  the  flame,  which 
consists  of  a  small  white  jet  at  the  nozzle  of  the  blowpipe,  surrounded 
by  a  blue  flame.  Acetylene  is  an  endothermic  gas  and  immediately  on 
issuing  from  the  nozzle  of  the  blowpipe  dissociates  or  splits  up  into  its  two 
constituents,  carbon  and  hydrogen.  The  carbon  burns  with  the  oxygen 
supplied  through  the  blowpipe  to  form  CO,  producing  the  white  flame 
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at  the  nozzle.  In  order  to  form  CO,  equal  volumes  of  acetylene  and 
oxygen  are  required,  but  then  another  phase  of  combustion  takes  place; 
the  CO  burns  to  CO,  and  the  hydrogen  later  combines  with  oxygen  to 
form  steam.  If  a  blowpipe  could  supply  an  absolutely  perfect  mixture 
of  equal  volumes  of  acetylene  and  oxygen  at  its  nozzle,  the  remainder 
of  the  oxygen  required  to  burn  the  CO  to  C0»  and  the  hydrogen  to 
steam,  could  be  extracted  from  the  air.  This  has  not  yet  been  quite 
attained  and  in  practice  some  of  the  oxygen  required  to  burn  the  CO 
to  CO2,  has  to  be  supplied  through  the  blowpipe,  although  as  stated 
above,  the  best  blowpipes  produced  today  require  only  i.i  volumes  of 
oxygen  to  one  volume  of  acetylene.  It  should  be  understood  that  the 
hydrogen  combines  with  the  oxygen  of  the  atmosphere  only  after  it  has 
passed  away  from  the  high  temperature  zone  of  the  white  welding  flame, 
the  temperature  of  which  is  about  6000°  F.,  at  which  figure  it  is  im- 
possible for  steam  to  exist,  as  it  is  far  beyond  its  dissociation  tempera- 
ture. The  result  is  that  the  molten  metal  is  surrounded  by  free  hydrogen, 
tending  to  prevent  oxidation,  the  hydrogen  also  protecting  the  inner, 
or  welding,  flame  from  loss  of  heat. 

ox Y- ACETYLENE  WELDING  EQUIPMENT 

There  are  today  in  the  field  two  styles  of  welding  outfits,  commonly 
known  as  the  high-  and  low-pressure  systems.  With  the  low-pressure 
system  the  acetylene  is  supplied  from  an  acetylene  generator  which  de- 
livers gas  to  the  blowpipe  at  a  pressure  of  two  or  three  ounces,  and  the 
oxygen  is  supplied  under  pressure  in  an  ordinary  trade  cylinder.  The 
low  pressure  of  the  acetylene  supply  necessitates  the  employment  of  blow- 
pipes of  the  true  injector  type,  in  which  excess  pressure  has  to  be  used 
on  the  oxygen  supply  in  order  to  suck  in  sufficient  acetylene  and  deliver 
the  mixture  of  gases  at  the  blowpipe  nozzles  at  a  proper  pressure.  With 
this  method  it  is  more  or  less  impossible  to  get  perfect  mixtures  of  the 
gases,  and  the  oxygen  consumption  is  undoubtedly  higher  than  when 
both  gases  are  supplied  under  pressure.  A  certain  unsteadiness  of  the 
flame  also  has  to  be  contended  with.  Notwithstanding  its  drawbacks 
the  low-pressure  generator  system  has  one  important  point  in  its  favor 
as  compared  with  the  high-pressure  generator  system,  namely,  that  the 
insurance  companies  look  upon  it  with  much  less  disfavor. 

The  high-pressure  system  of  oxy-acetylene  welding  may  be  sub-divided 
into  two  classes:  first,  the  plants  in  which  the  acetylene  supply  is  ob- 
tained from  a  generator  which  delivers  and  generates  the  acetylene  gas 
under  pressure;  second,  those  plants  which  employ  cylinders  of  dissolved 
acetylene  instead  of  the  high-pressure  generator.  With  both  these  styles 
of  plants,  any  type  of  blowpipe  can  be  employed,  and,  as  both  gases 
can  be  delivered  to  the  blowpipe  under  pressure,  a  nearly  perfect  mixture 
of  gas  can  be  delivered  to  the  blowpipe  nozzle,  which  is  not  the  case 
when  the  oxygen  only  is  delivered  to  the  blowpipe  under  pressure,  as 
in  the  low-pressure  system.  High-pressure  acetylene  generators  are  looked 
upon  with  disfavor  by  all  insurance  companies,  and  in  some  cities  thefr  use 
is  prohibited  by  the  authorities  on  account  of  the  many  accidents  which 
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have  occurred  through  their  employment.  They  are,  as  a  rule,  designed 
to  deliver  the  gas  at  a  pressure  not  exceeding  15  lbs.  to  the  square  inch. 
Under  this  pressure  acetylene,  if  it  has  no  air  mixed  with  it,  is  not  ex- 
plosive, but  at  times  the  class  of  generators  under  consideration  get  out 
of  order,  excess  pressure  frequently  being  the  result.  At  30  lbs.  pressure 
acetylene  is  explosive,  and  between  15  and  30  lbs.  its  action  is  somewhat 
uncertain. 

Where  dissolved  acetylene  is  employed  instead  of  a  high-pressure 
generator,  immunity  in  respect  to  accident  due  to  excess  pressure  is 
obtained,  due  to  the  fact  that  the  acetylene  while  under  pressure  is 
stored  in  a  porous  mass  contained  in  the  cylinders,  which  makes  it 
quite  impossible  to  propagate  an  explosion  through  it.  Acetylene,  when 
delivered  from  the  generators  always  contains  a  small  percentage  of  im- 
purities which  are,  as  a  rule,  ammonia,  sulphuretted  and  phosphoretted 
hydrogen.  These  can  be  eliminated  from  the  gas  if  proper  purifying 
apparatus  is  installed  with  the  plant,  but  this  is  very  seldom  done,  with 
result  that  the  gas  delivered  from  the  high-pressure  generators  always 
contain  a  small  percentage  of  the  impurities  mentioned  above.  Any  one 
familiar  with  the  working  of  iron  and  steel  will  appreciate  fully  what  will 
occur  if  molten  iron  or  steel  is  brought  into  contact  with  the  gas  contain- 
ing phosphoretted  and  sulphuretted  hydrogen.  When  dissolved  acetylene, 
however,  is  used,  instead  of  a  generator,  this  possibility  is  overcome, 
due  to  the  fact  that  manufacturers  of  dissolved  acetylene  always  wash, 
dry  and  purify  their  gas  before  compressing  it  into  cylinders. 

Many  tests  have  been  made  to  find  what  effect  the  presence  of  phos- 
phoretted and  sulphuretted  hydrogen  has  on  a  weld.  A  number  of  gaso- 
line and  gas  containers  were  welded,  some  with  unpurified  gas  drawn 
from  an  acetylene  generator,  and  others  with  gas  drawn  from  a  cylinder 
of  dissolved  acetylene.  All  the  welded  vessels  were  tested  under  pressure, 
and  it  was  always  found  that  those  welded  with  the  unpurified  gas  did 
not  survive  as  well  under  the  test  as  did  the  others.  It  may  also  be  noted 
that  when  impure  acetylene  is  used  the  welding  flame  is  colored  and 
much  more  difficult  to  regulate. 

Users  of  acetylene  generators  are  apt  at  times  to  overload  them,  with 
the  result  that  there  is  undue  heating.  This  heating  may  cause 
polymerization,  or  breaking  up,  of  the  acetylene  itself.  The  presence 
of  this  altered  gas  in  the  pure  acetylene  will  cause  changes  in  the 
welding  flame  which  affect  very  seriously  the  work  and  necessitate  the 
use  of  more  oxygen  than  if  the  acetylene  were  in  a  pure  state.  A 
cylinder  of  oxygen  and  a  cylinder  of  acetylene  can  be  moved  readily 
on  a  truck  to  any  position  in  a  shop  desired,  whereas  an  acetylene  gen- 
erator should  be  stationary,  although  there  are  today  on  the  market  various 
acetylene  generators  which  are  stated  to  be  portable.  These,  however, 
are  not  really  suitable  for  welding  work,  as  they  are  too  small  to  gen- 
erate gas  fast  enough  to  feed  the  blowpipes  without  undue  heating, 
which,  as  mentioned  above,  is  not  only  dangerous  but  deleterious  to 
the  acetylene  itself. 
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OXYGEN 

Very  few  users  of  the  oxy-acetylene  process  manufacture  their  own 
oxygen,  but  purchase  it  from  the  large  oxygen  manufacturers.  For  com- 
mercial purposes  oxygen  is  manufactured  by  either  the  liquid  ^ir  ©r  the 
electrolytic  process  and  can  be  obtained  in  a  state  of  comparative  purity 
from  either  class  of  plant.  Any  impurity  contained  in  oxygen  manu- 
factured by  the  liquid  air  process  is  mainly  nitrogen,  and  while  freedom 
from  nitrogen  is  desirable  a  slight  percentage  is  not  fatal  to  good  welding 
of  iron  and  steel.  However,  should  the  percentage  of  impurities  exceed 
ij4  per  cent.,  the  welds  will  be  somewhat  porous,  due  to  the  absorption 
of  the  nitrogen  by  the  molten  metal.  The  purest  possible  oxygen  should, 
however,  be  procured  for  welding  aluminum,  copper  and  brass,  as  at 
high  temperature  these  metals  have  a  strong  affinity  for  nitrogen.  Any 
impurity  in  oxygen  made  by  the  electrolytic  process  will  be  hydrogen; 
excess  quantities  will  reduce  the  flame  temperature  and  of  course  necessi- 
tate the  use  of  more  oxygen  in  the  blowpipe.  Electrolytic  oxygen,  how- 
ever, is  generally  supplied  in  a  comparatively  pure  state. 

STRENGTH    OF   WELD 

The  strength  of  a  weld  produced  by  the  oxy-acetylene  flame  is,  as 
a  rule,  less  than  that  of  the  original  metal  unless  certain  precautions 
are  observed.  This  can  easily  be  accounted  for.  It  is  rarely  possible 
to  obtain  for  filling-in  purpose  rods  of  similar  material  to  that  being 
operated  on.  It  is  common  practice  to  use  rods  of  high-grade  Norway 
iron  for  filling-in.  This  permits  of  a  sound,  soft,  homogeneous  joint 
being  made,  but  Norway  iron  has  a  low  tensile  strength  as  compared 
with  the  irons  and  steels  of  commerce  that  have  to  be  operated  on.  This 
naturally  weakens  the  weld  as  regards  tensile  strength.  Tests  have  been 
given  out  from  time  to  time  which  tended  to  show  that  steel  plates  up 
to  ^"  in  thickness  could  be  autogenously  welded  and  that  the  weld  was 
stronger  than  the  original  plate.  This  is  impossible  unless  the  material 
used  for  filling-in  be  of  higher  grade  than  the  plate  itself.  A  claim 
of  100  per  cent,  weld  strength  is  un supportable.  Practice  has  shown 
that  with  thin  steel  sheets,  say,  5^"  thick,  one  can  get  a  weld  strength 
of  95  per  cent.,  and  that  this  figure  falls  to  85  per  cent,  for  i"  thick 
plates.  However,  in  most  cases  where  welding  has  to  be  carried  out 
there  is  no  objection  to  adding  a  fillet  of  metal  along  the  joint  or  using 
special  high-tensile-strength  steel  for  filling-in,  when  the  welded  portion 
can  be  made  to  equal  or  exceed  the  strength  of  the  rest  of  the  work. 

SKILL  NECESSARY 

Satisfactory  results  will  never  be  obtained  unless  skilled  workmen  are 
employed  to  operate  the  blowpipes.  It  does  not  take  very  long  for  an 
intelligent  workman  to  become  a  fair  welder  on  straight-ahead  work  on 
steel  plates  and  similar  classes  of  work  which  does  not  exceed  H"  in 
thickness.     To  weld  metals  under  yi"  thick  requires  considerable  skill, 
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which  practice  alone  can  produce.  It  takes  considerable  time  for  a  be- 
ginner to  attain  the  necessary  steadiness  of  hand  to  make  a  neat  weld  and 
avoid  piercing  the  plates.  On  this  class  of  work  buckling  difficulties 
also  have  to  be  contended  with,  but  experience  soon  shows  how  to  over- 
come them. 

To  weld  work  over  H"  thick  takes  very  considerable  skill,  and 
honesty  on  the  part  of  the  operator  is  indispensable.  It  is  impossible 
to  judge  the  quality  of  a  weld  by  merely  examining  the  work  after 
completion — it  may  have  a  good  appearance  and  yet  be  poor  work;  that 
is  to  say,  if  the  plate  were  fractured  at  the  weld  it  might  be  found  that 
the  proper  fusion  had  not  taken  place  right  through  the  section  and  a 
proper  homogeneous  mass  produced.  The  skill  necessary  to  undertake  this 
class  of  work  should  be  attained  after  a  few  weeks'  practice.  Men 
employed  on  it  should  never  be  hurried ;  otherwise  poor  work  will  result. 
Piece-work  should  never  be  considered  under  any  circumstance.  Welding 
on  thick  plates  is  as  a  rule  connected  with  the  work  of  importance; 
a  faulty  weld  may  have  serious  results;  consequently  unless  the  work- 
man can  be  trusted,  careful  watching  during  the  welding  process  is 
essential,  as  that  is  the  only  time  when  the  bad  work  can  be  detected. 
Anyone  watching  the  welding  process  for  the  first  time  comes  to  the 
conclusion  that  the  operation  is  very  simple  and  that  any  workman  can 
operate  the  blowpipe  with  little  or  no  practice.  This  has  been  a  some- 
what serious  handicap  to  the  industry,  as  enthusiasts  after  seeing  the 
process  have  purchased  an  equipment  and  then  without  any  preliminary 
practice  attempted  to  use  it  on  work  of  some  importance;  of  course, 
failure  has  been  the  result  in  most  cases  and  the  blame  been  laid  not  to 
the  operator  but  to  the  process.  Oxy-acetylene  welding  must  be  con- 
sidered a  trade;  a  skilled  welder  is  just  as  much  of  an  artisan  as  the 
ordinary  blacksmith.  This  has  been  appreciated  fully  in  Europe,  where 
welding  schools  are  located  at  all  important  centers,  and  men  are 
thoroughly  instructed  in  the  process;  after  leaving  the  schools  they  arc 
placed  out  on  probation  in  shops  where  the  process  is  in  general  use; 
if,  after  a  period,  they  have  attained  the  necessary  skill,  they  are 
granted  a  certificate.  Manufacturers  will  rarely  employ  a  man  for  welding 
work  who  does  not  hold  a  certificate  from  one  of  the  schools. 

PREPARATION    OF    WORK 

One  of  the  chief  points  to  be  borne  in  mind,  if  oxy-acetylene  welding 
is  to  be  carried  out  successfully,  is  that  very  careful  preparation  of  the 
work  is  necessary.  The  parts  to  be  welded  must  be  free  from  rust  and 
grease.  When  making  butt  or  end-to-end  welds  on  plates,  it  should  be 
certain  that  the  work  is  cut  true.  Plates  over  %''  thick  must,  when  a  butt 
joint  is  desired,  be  beveled  and  the  opening  across  the  top  of  the  V  should 
at  least  equal  the  thickness  of  the  plate,  so  as  to  make  possible  the  metal 
being  welded  throughout  the  entire  thickness  of  the  plate.  Plates  over  ^" 
thick  should  be  beveled  if  possible  on  both  sides;  also  welded  from  both 
sides.     Many  workmen  will  try  to  weld  plates  up  to  ^"  thick  without 
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beveling,  but  a  poor  joint  is  invariably  the  result,  mainly  due  to  burning 
of  the  metal,  caused  by  too  lengthy  application  of  the  blowpipe  flame.  The 
welding  together  of  plates  of  different  thickness  is  somewhat  difficult,  but 
not  by  any  means  impossible;  in  most  cases  where  this  has  to  be  done 
some  special  manipulation  can  be  devised  to  make  the  job  practical. 

SPEED 

The  following  table  shows  the  speed  at  which  the  welding  of  steel 
and  iron  plates  can  be  carried  out;  also  the  necessary  acetylene  gas 
consumption : 


ickness  of  Metal 

Feet  Run  Per  Hr. 

Acetylene  Per  Hr. 

In. 

Ft. 

Cu.  Ft. 

1/32 

30 

3.25 

1/16 

25 

S.CX) 

3/32 

20 

8.25 

1/8 

15 

12.00 

3/16 

9 

18.00 

1/4 

6 

25.00 

3/8 

4 

42.00 

1/2 

3 

60.00 

The  oxygen  consumption  will  be  i.i  to  1.5  times  the  acetylene  consump- 
tion, depending  on  the  quality  of  the  blowpipe  employed.  As  would  be 
expected  for  metal  over  ^"  thick,  the  gas  consumption  per  foot  run  of 
work  increases  rapidly,  and  the  speed  at  which  the  work  can  be  done  falls. 
This  leads  one  to  conclude  that  for  constructional  work  ^i"  metal  is  about 
the  thickest  that  should  be  worked,  except  in  cases  where  older  methods, 
such  as  riveting,  are  impossible.  For  repair  work  the  case  is  altogether 
different;  metal  of  any  thickness  can  be  worked,  and  in  almost  all  cases 
the  repairs  effected  will  be  made  more  quickly,  better  and  more  eco- 
nomically than  by  old  methods. 

RELIEVING    INTERNAL    STRAINS 

In  every  case  of  welding  internal  strains  are  inevitably  set  up,  due  to 
the  metal  expanding  when  heated  and  contracting  when  cooling.  When 
the  parts  welded  form  part  of  a  structure  and  are  restrained  during  the 
weldii^  process,  the  strains  produced  may  cause  cracking  of  the  metal, 
especially  in  the  case  of  cast  iron;  and  the  tendency  to  crack  will  be 
greatly  increased  if  the  cooling  of  the  metal,  after  fusion,  is  rapid  or 
irregular.  Whenever  local  strains  exceed  the  strength  of  the  metal,  a 
fracture  must  occur.  In  order  to  relieve  welded  metal  from  internal 
strains  due  to  welding,  it  is  desirable  to  preheat  the  whole  work  (before 
welding)  and  also  to  reheat  it  after  the  welding  is  completed.  In  the  case 
of  cast  iron  in  a  restrained  part  of  a  structure  this  treatment  is  impera- 
tive ;  the  heating  should  be  carried  on  slowly  and  the  work  kept  free  from 
air-drafts.  This  treatment  is  less  essential  for  steel  but  can  never  be 
anything  but  beneficial. 
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WELDING    CAST    IRON 

To  one  not  acquainted  with  the  process,  the  welding  of  cast  iron 
appears  to  be  more  difficult  to  accomplish  than  work  in  steel  or  wrought 
iron,  but  such  is  not  the  case.  Carbon  exists  in  cast  iron,  in  different 
states;  in  what  is  called  white  iron,  which  is  very  hard,  the  carbon  is 
combined  with  or  dissolved  in  the  iron,  but  in  gray  iron,  which  is  soft  and 
easy  to  work,  most  of  the  carbon  is  in  a  free  state  in  the  form  of  graphite. 
Since  it  is  generally  necessary  to  work  a  weld  in  cast  iron,  it  is  indis- 
pensable that  the  line  of  welding  be  constituted  of  gray  iron.  The  obtain- 
ing of  welds  of  gray  iron  depends  on  the  state  of  the  carbon  in  the  metal. 
Rapid  cooling  tends  to  bring  about  the  combination  of  the  carbon  and 
iron,  that  is  to  say,  the  formation  of  white  iron.  Slow  cooling  or  reheat- 
ing after  the  welding  is  completed  tends  to  bring  about  the  precipitation 
of  the  carbon  and  the  production  of  a  softer  material.  It  is  found  that  by 
employing  silicon  in  the  filling-rod  in  the  form  of  ferrosilicon,  the  iron 
combines  with  the  silicon  in  preference  to  the  carbon  and  allows  the  carbon 
to  take  the  form  of  graphite  and  thus  facilitate  the  formation  of  gray  iron. 
The  presence  of  manganese  has  exactly  the  opposite  effect.  It  will  be  seen 
that  in  order  to  get  good  workable  welds  there  must  be  slow  cooling  after 
the  welding  is  completed.  The  filling-rod  must  contain  a  percentage  of 
silicon,  and  there  must  be  no  manganese  present. 

The  welding  point  of  ordinary  cast  iron  is  lower  than  that  of  iron  or 
mild  steel  and  lower  than  the  melting  point  of  iron  oxide ;  therefore,  if  any 
oxides  are  formed  during  the  welding  process  they  cannot  be  melted  and 
blown  away  by  the  flame  as  is  the  case  where  iron  or  steel  is  fused,  when 
this  can  be  done  due  to  the  fact  that  the  melting  point  of  the  steel  is 
higher  than  that  of  the  oxide.  It  will,  therefore,  be  seen  that  when  weld- 
ing cast  iron  it  is  necessary  to  employ  some  flux  to  break  down  any  oxides 
formed.  When  working  on  thick  cast  iron  the  parts  to  be  joined  should  be 
beveled  as  for  steel. 

Cast  iron  is  a  comparatively  poor  heat  conductor,  and  has  no  elasticity 
or  elongation  before  rupture.  It  is,  therefore,  necessary  to  appreciate  that 
when  welding  it  expansion  and  contraction  may  bring  about  breaks  if  the 
parts  oppose  free  play  of  the  metal  and  special  precaution  must  be  taken 
to  prevent  this.  When  the  size  of  the  piece  to  be  welded  allows  complete 
preheating  of  the  whole,  and  slow  cooling,  breaks  or  cracks  are  not  to 
be  feared ;  but  with  large  castings  where  total  preheating  is  impossible  the 
welder  must  exercise  thought  as  to  how  he  can  overcome  the  effects  of 
expansion  and  contraction  by  heating  other  parts  of  the  piece  away 
from  the  weld. 

MALLEABLE   IRON 

The  welding  of  malleable  iron  is  a  somewhat  difficult  and  uncertain 
operation.  Malleable  castings  are  supposed  to  be  of  the  same  texture 
throughout,  but  in  some  cases  consist  of  a  core  of  cast  iron  surrounded  by 
a  layer  of  iron.  It  will  be  appreciated  that  between  the  surface  of  the 
casting  which  is  nearly  free  from  carbon  and  the  core  which  is  cast  iron, 
there  exists  a  more  or  less  carbonized  zone.    In  some  cases  where  castings 
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have  thin  parts  which  are  properly  decarbonized  and  the  fracture  is  in 
the  thin  part,  the  welding  can  be  carried  out  just  the  same  as  in  mild 
steel.  In  the  thick  part  of  a  casting,  however,  it  is  different,  as  the  metals 
of  the  core  and  the  surface  are  not  the  same  and  require  altogether  dif- 
ferent treatment. 

ALUMINUM 

The  welding  of  aluminum  by  the  oxy-acetylene  process  provides  an 
enormous  field.  Those  attempting  the  work  for  the  first  time  are  apt  to  be 
discouraged  by  their  failure,  which  is  common  until  a  few  little  points  have 
been  mastered.  The  melting  point  of  pure  aluminum  is  about  650**  C.  and 
the  metal  is  very  fragile  in  the  near  neighborhood  of  this  temperature. 
It  is  the  low  melting  point  combined  with  high  conductivity  and  specific 
heat  that  makes  welding  difficult  for  the  beginner.  The  high  melting 
point  of  the  oxide  (alumina)  as  compared  with  that  of  the  metal  itself 
has  to  be  contended  with  also.  To  insure  good  welds  the  work  must  be 
absolutely  clean.  To  remove  all  traces  of  oil  from  an  old  aluminum 
casting  takes  considerable  time;  this  is  best  done  by  heating  slowly  over 
a  charcoal  fire  and  carefully  wiping  the  oil  away  as  it  exudes  from  the 
metal.  The  welding  or  filling-rod  employed  on  pure  aluminum,  must  also 
be  quite  pure,  as  the  introduction  of  foreign  elements  may  bring  about 
disintegration  along  the  line  of  welds.  The  low  melting  point  of  the  metal 
necessitates  skilful  manipulation  of  the  blowpipe,  although  a  hot  and  fairly 
large  flame  is  necessary  on  account  of  the  high  conductivity.  The  oxide 
formed  during  fusion  does  not  necessarily  rise  to  the  surface  as  it  is 
denser  than  the  metal;  it  is  therefore  essential  to  use  a  proper  flux.  It 
might  seem  that  deformation  of  castings  due  to  expansion  would  be  diflicult 
to  overcome,  but  such  is  not  the  case  in  practice  as  the  high  conductivity 
of  the  metal  tends  to  distribute  the  heat  over  the  whole  mass.  When 
preheating  a  casting  before  welding,  care  should  be  taken  not  to  raise  the 
temperature  to  over  500"  C. ;  otherwise  it  may  deform  under  its  own 
weight.  The  welding  of  aluminum  alloys,  particularly  aluminum  zinc,  is 
more  important  than  the  welding  of  the  pure  metal,  as  most  castings  are 
made  of  this  alloy.  The  percentage  of  zinc  varies  as  a  rule  from  10  to 
30  per  cent.;  and  copper  is  generally  present  in  small  quantities.  It  is 
impossible  to  know  the  composition  of  all  aluminum  alloy  castings  that 
come  along  for  repairs;  therefore  it  is  necessary  to  use  a  filling  materia) 
that  will  be  generally  serviceable.  Rods  made  up  of  88  per  cent,  aluminum, 
10  per  cent,  zinc,  2  per  cent,  copper,  give  good  results.  Aluminum  alloys 
are  not  very  ductile;  hence  trouble  from  expansion  and  contraction  must 
be  guarded  against.  Some  castings  have  ribs  which  tend  to  produce  cracks 
during  cooling  and  in  some  cases  it  may  be  necessary  to  cut  the  ribs  to 
allow  for  the  necessary  expansion  and  contraction.  These  can  easily  be 
welded  up  later. 

COPPER 

Until  quite  recently  the  successful  welding  of  copper  was  considered 
impossible,  but  this  was  due  to  the  fact  that  welders  were  ignorant  of  the 
disturbing  factors  which  contributed  to  poor  results  and  took  no  steps  to 
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counteract  them.  It  is  easy  to  make  a  joint  that  has  the  appearance  of  a 
good  weld  but  a  full  knowledge  of  the  nature  of  the  metal  and  how  it 
should  be  treated  is  required  before  welds  can  be  made  that  not  merely 
look  good  but  prove  under  test  to  be  as  strong  and  malleable  as  any 
high-grade  copper.  To  obtain  good  results  special  filling-in  rods  must  be 
used;  the  best  results  are  obtained  with  phosphor-copper  rods  which  are 
specially  manufactured  for  welding  work.  It  must  not  be  thought  that 
any  phosphor-copper  is  suitable;  the  amount  of  phosphorus  must  be  just 
enough  to  do  the  work  required  of  it  and  no  more.  A  good  flux  to 
employ  when  welding  copper  consists  of  a  mixture  of  salt,  borax  and 
boric  acid,  but  should  be  used  sparingly.  After  welding  the  work  should 
be  reheated  and  hammered  along  the  weld,  again  reheated  and  if  possible 
plunged  in  water.  Copper  when  heated  radiates  its  heat  very  rapidly  and 
as  it  is  also  an  exceptionally  good  conductor  of  heat  it  is  found  that  the 
heat  of  the  blowpipe  atone  when  dealing  with  large  masses  of  copper  is 
not  sufficient  to  keep  up  the  fusion;  therefore  additional  heat  supply 
should  be  provided  and  as  much  of  the  work  as  possible  covered  with 
asbestos  to  prevent  radiation.  The  employment  of  phosphor-copper  as  a 
filling-rod  prevents  the  formation  of  copper  oxide,  which  in  excessive 
quantities  renders  a  weld  extremely  fragile  and  weak,  although  a  small 
quantity  of  this  oxide  is  not  detrimental  and  is  considered  by  some  to 
improve  the  quality  of  the  metal.  Molten  copper  will  dissolve  hydrogen 
and  carbon  monoxide  in  considerable  quantities  and  when  the  metal 
solidifies  the  gases  are  evolved.  This  causes  a  frothing  of  the  metal 
during  solidification,  the  resulting  metal  being  spongy.  Unfortunately 
the  gases  present  in  the  blowpipe  flame  are  those  on  which  copper  exerts 
its  solvent  property,  but  the  use  of  phosphor-copper  prevents  this,  the 
phosphorus  either  suppressing  their  solution  or  aiding  their  evolution 
before  the  metal  solidifies.  Copper  has  a  high  coefficient  of  expansion; 
the  consequence  is  that  in  cooling  considerable  stresses  may  be  set  up 
due  to  contraction,  and  as  copper  has  very  low  tensile  strength  these 
unless  counteracted  may  cause  fractures;  but  precaution  can  be  taken  to 
prevent  this  and  as  a  rule  the  contraction  stresses  can  be  nullified  by 
opposing  them  by  means  of  local  heating  applied  to  certain  parts,  de- 
pendent on  the  shape  of  the  article,  or  by  proceeding  with  the  welding  on 
a  certain  plan. 

BRASS 

The  welding  of  brass  is  quite  simple  although  it  would  appear  at  first 
sight  that  evaporation  of  the  zinc  would  be  detrimental.  This  difficulty  is 
overcome  by  the  employment  of  special  welding  rods  containing  a  small 
percentage  of  aluminum.  A  good  flux  to  employ  when  welding  brass 
consists  of  a  mixture  of  sodium-chloride,  borax,  and  boracic  acid. 
Hammering  of  brass  after  welding  considerably  improves  the  metal.  It 
should  be  done  cold  on  brass  with  a  high  percentage  of  copper,  and  hot 
on  brass  with  a  low  percentage  of  copper.  After  cold  hammering  the 
brass  should  be  annealed. 
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BRONZE 

The  welding  of  bronze  requires  that  the  welding  flame  be  quite 
neutral.  Special  welding  rods  have  to  be  used,  containing  a  percentage 
of  phosphorus  in  proportion  to  the  nature  of  the  bronze.  A  similar  flux 
to  that  employed  in  brass  may  be  used.  Annealing  after  welding  is  es- 
sential.   Tempering  may  also  be  resorted  to  if  desired. 

METAL  CUTTING 

It  is  probably  not  out  of  place  to  refer  to  the  development  of  metal- 
cutting  by  means  of  oxygen.  The  blowpipe  used  for  cutting  metals  by 
oxygen  generally  consists  of  an  oxy-acetylene  blowpipe  fitted  with  a  cen- 
tral of  following  jet  for  oxygen  only.  The  work  that  has  to  be  cut  is 
first  of  all  heated  up  by  means  of  the  oxy-acetylene  jet,  and,  as  soon  as  it 
is  raised  to  a  temperature  at  which  oxygen  will  ignite  it,  the  separate 
oxygen  jet  is  turned  on,  and  the  metal  at  once  burns  away  very  rapidly. 
The  oxygen  supply  has  sufficient  pressure  behind  it  to  blow  away  the 
oxide  as  it  is  formed,  with  the  result  that  a  clean  narrow  cut  can  be 
made  through  plates  up  to  xt."  in  thickness  and  over.  The  speed  at 
which  this  work  can  be  done  is  high,  varying  from  lOo'  per  hour  for 
metal  %"  thick  to  12'  per  hour  for  metal  12"  thick;  the  oxygen  consumed 
in  this  process  varying  from  0.50  cu.  ft.  per  foot  run  in  %"  plates  to  50 
cu.  ft.  in  12*  plates.  The  users  of  the  oxy-acetylene  welding  process  find 
it  most  advantageous  to  have  oxygen-cutting  blowpipes  in  conjunction  with 
their  plants.  They  are  found  most  useful  in  preparing  work  which  has 
to  be  autogenously  welded,  more  particularly  in  opening  out  cracks. 

MISCELLANEOUS   APPLICATION 

It  will  be  appreciated  that  the  applications  of  autogenous  welding  are 
innumerable  when  it  is  considered  that  it  is  possible  to  weld  practically 
almost  any  commercial  metal  without  in  any  way  seriously  altering  its 
nature,  and  to  add  at  will  any  metal  to  any  piece  of  work.  The  following 
are  some  of  the  applications  to  which  the  process  is  put  today : 

Repairs  to  all  classes  of  boilers  in  place,  such  as  building  up  wasted 
landings  and  corrosion,  repairing  cracks  in  flues  and  patching  same. 
Repairing  cracked  or  broken  castings  of  any  metal.  Making  good 
castings  that  come  from  the  sand  with  blow-  or  sand-holes. 

It  replaces  brazing  on  cycle  frames,  forks,  and  wheel  rims.  The 
manufacture  of  small   steel  boats;   substituting  riveting. 

Manufacture  of  safes. 

Castings  impossible  to  mold  can  be  made  in  parts  and  united. 

Artistic  ironwork. 

Railway  steel  car  construction  and  repairs. 

Building  up  parts  worn  by  friction. 

Pipe  jointing. 

Repairs  to  locomotive  frames,  cylinders,  boilers,  etc. 

Manufacture  of  steel  barrels. 


Digitized  by 


Google 


458  S.   A.   K   BULLETIN 

Manufacture  of  air  and  gas  containers. 
Filling  up  holes  drilled  in  error. 

IN  THE  AUTOMOBILE  FIELD 

In  the  automobile  field  the  savings  that  can  be  effected  by  the  process 
are  enormous.  This  industry  provides  welding  with  an  unique  field. 
The  process  already  has  a  firm  footing  in  most  shops  and  is  generally 
employed  for  repairing  cracked  cylinders,  gear-cases,  building  up  teeth 
on  gears,  repairing  and  reinforcing  broken  frames,  constructing  exhaust 
manifolds,  etc.  As  the  process  becomes  more  developed  there  is  no 
doubt  that  it  will  be  employed  in  the  construction  of  motor  cylinders 
built  up  from  sheet  iron  parts  welded  together,  especially  in  the  case  of 
aeroplane  engines  where  light  weight  is  an  essential  feature.  It  is  also 
probable  that  this  form  of  construction  will  eventually  replace  castings 
for  gear-cases,  housings,  etc. 

The  oxy-acetylene  flame  is  now  employed  extensively  for  hardening 
the  wearing  surfaces  of  steel  parts;  it  is  applicable  to  such  purposes  as 
the  hardening  of  the  surfaces  of  gear  teeth,  template  holes  and  in  general 
to  the  local  hardening  of  any  small  area  upon  a  large  piece,  especially 
where  case-hardening  might  cause  distortion  which  it  would  be  difficult 
to  remove  by  grinding.  The  feature  of  the  process  is  the  quick  transit 
of  an  intensely  hot  flame  over  the  surface  to  be  treated,  so  that  it  is 
raised  in  one  continuous  wave  to  hardening  heat,  and  then  as  rapidly 
cooled  as  soon  as  the  flame  has  passed,  by  the  coolness  of  the  remaining 
metal,  leaving  the  surface  at  the  maximum  hardness  the  composition  of 
the  steel  will  allow.  The  hardening  will  be  found  to  penetrate  to  a  depth 
of  about  1-16". 

In  the  tool  room  the  process  is  found  of  great  service,  especially  in 
the  construction  and  alteration  of  jigs,  and  economy  in  the  use  of  high- 
speed steel  can  be  effected  by  welding  short  pieces  to  lengths  of  inferior 
steel. 

DISCUSSION 

W.  G.  Wall: — I  would  like  to  ask  what  relation  in  welding  steel  the 
amount  of  carbon  in  the  steel  bears  to  the  weld;  in  other  words,  whether 
in  the  case  of  high-carbon  steel  it  is  possible  to  leave  the  same  amount 
of  carbon  in  the  weld  as  is  contained  in  the  two  pieces  being  welded? 

H.  Sidney  Smith  : — This  can  be  effected  by  using  special  material 
for  filling  in.  It  is  possible  today  to  procure  from  firms  who  make  a 
specialty  of  these  materials  filling-in  metals  which  contain  any  desired 
quantity  of  carbon.  When  steel  is  welded  by  the  oxy-acetylene  process 
there  is  as  a  rule  a  slight  loss  in  the  percentage  of  carbon  in  the  welded 
joint,  but  this  can  be  overcome  by  using  a  special  filling-rod. 

Chairman  Combs  : — In  other  words,  you  would  have  to  get  a  filling- 
rod  of  higher  carbon  than  the  steel  to  be  welded,  in  order  to  have  the  net 
result  the  same  amount  of  carbon  in  the  weld  as  in  the  steel  welded. 

H.  Sidney  Smith  : — With  oxy-acetylene  it  is  possible  to  have  a  car- 
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bonizing  or  oxidizing  flame.  It  is,  therefore,  possible  by  using  excess 
acetylene  to  add  carbon  to  the  metal  operated  upon. 

Secretary  Grimes  : — Can  you  weld  a  high-copper  brass  to  a  low- 
copper  brass? 

H.  Sidney  Smith: — Yes,  provided  a  proper  fiUing-in  material  is 
employed. 

F.  E.  MosKOVics: — Have  you  had  any  experience  in  the  practice  of 
adding  sheet  metal  in  cylinder  work?  I  saw  a  motor  of  which  practically 
the  entire  cylinder  construction  was  sheet  metal  autogenously  welded. 

H.  Sidney  Smith  : — ^I  have  had  no  actual  experience  in  that  myself 
but  I  have  seen  such  welding  carried  on  in  Paris.  There  that  construc- 
tion oi  aeroplane  motors  is  quite  common. 


CHANGES  OF  ADDRESS  OF  S.  A.  E.  MEMBERS 

Cornell,  Fred.  A.,  formerly  general  manager  Apple  Electric  Co.,  Day- 
ton, Ohio,  now  with  Mitchell-Lewis  Motor  Co.,  Racine,  Wis. 

DeOrlow,  Stephen  C,  formerly  experimental  designer,  Packard  Motor 
Car  Co.,  Detroit,  Mich.,  now  in  engineering  department,  Inter- 
national Harvester  Corp.,  Akron,  Ohio. 

Evans,  W.  F.,  formerly  with  Houk  Mfg.  Co.,  Buffalo,  N.  Y.,  now 
with  Standard  Screw  Products  Co.,  Detroit,  Mich. 

Green,  Leslie  H.,  formerly  sales  manager,  Campbell,  Wyant  &  Can- 
non Foundry  Co.,  Muskegon,  Mich.,  now  sales  manager,  Detroit 
Foundry  Co.,  Detroit,  Mich. 

Herreshoff,  Charles  F.,  formerly  vice-president  and  chief  engineer, 
Herreshoff  Motor  Car  Co.,  Detroit,  Mich.,  now  president 
Herreshoff  Light  Car  Co.,  Troy,  N.  Y. 

Kerr,  Maurice  L.,  formerly  assistant  engineer,  Crown  Commercial 
Car  Co.,  N.  Milwaukee,  Wis.,  now  engineer,  Dart  Motor  Truck 
Co.,  Waterloo,  Iowa. 

Knight,  W.  C,  formerly  salesman  and  local  engineer,  Stewart-Warner 
Corporation,  Detroit,  Mich.,  now  western  sales  manager,  Boston 
Auto  Gage  Co.,  Detroit,  Mich. 

Lunn,  Ernest,  formerly  president.  Walker  Vehicle  Co.,  Chicago,  111., 
now  chief  electrician,  Pullman  Co.,  Chicago,  111. 

Pope,  Chas.  S.,  formerly  engineer,  Spaulding  Manufacturing  Co., 
Grinnell,  Iowa,  now  with   Harland  &  Pitka,  Tama,  Iowa. 

Pope,  Harold  L.,  formerly  mechanical  engineer,  Pope  Mfg.  Company, 
Hartford,  Conn.,  now  with  Ferro  Machine  &  Foundry  Co., 
Cleveland,  Ohio. 

Teetor,  D.  C,  formerly  engineer,  Staver  Carriage  Co.,  Chicago,  111., 
now  with  Teetor-Harley  Motor  Co.,  Hagerstown,  Md. 
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APPLICATIONS  FOR  MEMBERSHIP 

A  list  of  current  applications  for  membership  received  is  given 
below.  The  members  are  urged  to  send  for  the  consideration  of 
the  Council,  which  under  the  revised  Constitution  has  jurisdiction 
of  the  election  as  well  as  the  grading  of  applicants  for  member- 
ship, any  pertinent  information  with  regard  to  those  whose  names 
are  given  which  the  Council  should  have  prior  to  the  election  of 
any  of  the  said  applicants.  It  is  requested  that  communications 
from  the  members  in  this  connection  should  be  sent  promptly. 

Anderson,  Robert  M.,  Professor,  Department  of  Engineering  Practice, 
Stevens  Institute  of  Technology,  Hoboken,  N.  J. 

Bull,  Arthur  A.,  automobile  engineer,  Cadillac  Motor  Car  Co.,  Detroit, 
Mich. 

Garke,  Alex.  Fielder,  works  manager,  Firth- Sterling  Steel  Co.,  McKees- 
port,  Pa. 

Dick,  Robert  I.,  service  manager,  Dart  Motor  Truck  Co.,  Waterloo,  la. 

Frewen,  Thomas  F.,  designing  draftsman,  Alex.  J.  Botts,  Pittsburgh,  Pa. 

Lane,  Theo.  T.,  production  and  service  engineer,  Wichita  Falls  Motor  Co., 
Wichita  Falls,  Tex. 

Langston,  Chas.  R.,  manager,  Kansas  City  Branch,  Kelly-Springfield  Mo- 
tor Truck  Co.,  Kansas  City,  Mo. 

Martin,  Frank  H.,  Eastern  sales  manager,  Stewart-Warner  Speedometer 
Corp.,  New  York  City. 

Massey,  Hemsley  B.,  draftsman,  Franklin  Mfg.  Co.,  Syracuse,  N.  Y. 

Menderson,  Edgar,  laboratory  engineer.  Dodge  Bros.,  Detroit,  Mich. 

Moore,  Edgar  K,  chief  engineer,  American  Electric  Co.,  Saginaw,  Mich. 

Moore,  M.  L.,  sales  manager,  American  Developing  &  Sales  Co.,  Stam- 
ford, Conn. 

Murfey,  S.  L.  Michigan  representative,  Grant-Lees  Gear  Co.,  Cleveland, 
Ohio. 

Page,  Victor  W.,  experimental  engineer  and  manager,  Department  of 
Tests,  New  Departure  Mfg.  Co.,  Bristol,  Conn. 

Parker,  Willard,  vice-president  and  general  manager,  Pennsylvania 
Shafting  Co.,  Spring  City,  Pa. 

Raseley,  H.  A.,  service  manager,  General  Motors  Export  Co.,  Sydney, 
N.  S.  W.,  Australia. 

Russel,  P.  S.,  manager,  Philadelphia  Branch,  Buick  Motor  Co.,  Philadel- 
phia, Pa. 

Sackman,  William  H.,  superintendent,  Lycoming  Foundry  &  Machine  Co., 
Williamsport,  Pa. 

Taylor,  Wm.,  designer,  Chalmers  Motor  Co.,  Detroit,  Mich. 

Woodbury,  A.  C,  assistant  editor.  The  Horseless  Age,  New  York  City. 

Wright,  Mortimer  Hamilton,  mechanical  superintendent,  Pennsylvania 
Shafting  Co.,  Spring  City,  Pa. 

Young,  O.  W.,  designer,  H.  E.  Wilcox  Motor  Co.,  Minneapolis,  Minn. 
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ADVERTISING  IN   S.  A.  E.  BULLETIN 

ANNOUNCEMENT 

BEGINNING  with   the 
October     number    of 
the  Bulletin  a  limited 
amount  of  space  will  be  de- 
voted to  advertising. 

It  is  the  purpose  to  con- 
fine the  advertising  section 
mainly  to  announcements  of 
manufacturers  of  parts,  ma- 
terials and  accessories  for 
automobiles.  These  will  be 
set  forth  in  a  manner  in 
keeping  with  the  aims  and 
purposes  of  the  Bulletin, 
and  will  be  of  obvious  value 
and  interest  to  its  readers. 

Any  information  as  to  the 
service  will  be  furnished  on 
request. 


Society  of  Automobile  Engineers 
1790  Broadway,  New  York  Gity 
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MEMBERS  ELECTED  OCTOBER  1st 

MEMBERS 
Adams,  Charles  E.,  Cleveland  Hardware  Co.,  Cleveland,  Ohio. 
Bliss,  Harold  N.,  4  Elm  Street,  Jamaica  Plain,  Mass. 
Bott,  Geo.  R,,  Norma  Company  of  America,  1790  Broadway,  New  York 

City. 
Caldwell,  E.  DeH.,  Empire  Axle  Company,  Dunkirk,  N.  Y. 
Cunningham,  Richard  H.,  60  West  10th  St.,  New  York  City. 
Daniels,  George  E.,  24  Jackson  St.,  Cape  May,  N.  J. 
Gildner,  H.  H.,  S.  K.  F.  Ball  Bearing  Co.,  50  Church  St.,  New  York  City. 
Grant,  Chas.  H.,  Page  Fence  Co.,  Adrian,  Mich. 
Halbfass,  Arnold  J.,  General  Vehicle  Co.,  Long  Island  City,  N.  Y. 
Hart,  William  J.,  544  East  3rd  St.,  Mt.  Vernon,  N.  Y. 
Hawley,  Wm.  G.,  American  LaFrance  Fire  Engine  Co.,  Elmira,  N.  Y. 
Lee,  Thomas  L.,  North  East  Electric  Co.,  Rochester,  N.  Y. 
Mann,  Howard  L.,  Box  277,  Chicago  Heights,  111. 
Parker,  Clark  W.,  139  Elmhurst  Ave.,  Detroit,  Mich. 
Schaeffer,  Henry,  2500  Cottage  Grove  Ave.,  Chicago,  111. 
Winckler,  Aage  E.,  Box  173,  Racine,  Wis. 

ASSOCIATES 
Alms,  W.  E.,  Findeisen  &  Kropf  Manufacturing  Company,  Chicago,  111. 
Bouggy,  Clifford  M.,  J.  S.  Bretz  Company,  250  West  54th  St.,  New  York 

City. 
Curtiss,  Carlos  W.,  Splitdorf  Electrical  Co.,  98  Warren  St.,  Newark,  N.  J. 
Dorman,  A.  D.,  564  W.  Monroe  St.,  Chicago,  111. 
George,  I.  A.,  17  Park  Terrace,  Hamilton,  Ohio. 
Kemp,  Wm.  E.,  1733  Broadway,  New  York  City. 
Middleton,  Ray  Trago,  Electric  Welding  Products  Co.,  Cleveland,  O. 
Murray,  C.  E.,  Willard  Storage  Battery  Co.,  Cleveland,  O. 
Oberly,  Howard  E.,  2558  West  i6th  St.,  Chicago,  111. 
Owen,  Raymond  M.,  735  Seventh  Ave.,  New  York  City. 
Ralph,  W.  I.,  Class  Journal  Company,  239  West  39th  St.,  New  York  City. 
Stevens,  C.  T.,  Reinhard  Bros.  Company,  Minneapolis,  Minn. 
Swartley,  Wilmer  C,  Tioga  Steel  &  Iron  Co.,  Philadelphia,  Pa. 
VanSyckel,  C.  S.,  Huston  Multiple  Spring  Co.,  Philadelphia,  Pa. 
Young,  Conrad   H.,  Armstrong  Cork  Company,   Philadelphia,   Pa. 

JUNIORS 
Lathrop,  Thomas  L.,  Buick  Motor  Company,  Flint,  Mich. 
Moffat,  Alex.  W.,  11  Cedar  Court,  Flushing.  L.  I. 


MEN  AVAILABLE 

0272.  Engineer  and  purchasing  agent,  with  eight  years*  experience  in 
light  pleasure  car  and  all  capacities  of  commercial  car  design- 
ing, is  open  for  engagement.     Can  furnish  first-class  references. 
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0273.  Young  man  of  25,  with   four  years*  experience  on  the  editorial 

staffs  of  automobile  trade  papers  is  at  the  disposal  of  an  ad- 
vertising manager.  Would  be  glad  to  submit  advertisements 
that  he  wrote  while  doing  editorial  work.  Not  a  'Tcnow-it-all" 
and  is  willing  to  start  for  a  fair  living  salary. 

0274.  Graduate   mechanical   engineer   with   fifteen   years'   experience   in 

engineering  and  production  departments  of  motor  vehicles  and 
accessory  manufacturers,  available  for  position  soon ;  now  engaged. 

0275.  Man  with  seven  years'  drafting  experience  on  pleasure  cars  and 

electric  starter  work  wishes  to  take  charge  or  assist  in  establish- 
ing a  drafting  room  system  which  turns  out  excellent  drawing  in 
minimum  time. 

0276.  Service  manager  or  engineer  with  excellent  executive  and  engineer- 

ing ability.  Experienced  in  truck  and  pleasure  car  manufacture, 
design,  repair  and  shop  practice.  Wide  mechanical  experience. 
Used  to  handling  men  and  assuming  responsibility.  Good  cor- 
respondent. Married.  Age  thirty-four.  Western  location  pre- 
ferred. 

0277.  Engineer,  mechanical  and  electrical.     Capable  and  energetic,  with 

excellent  executive  ability.  Exceptionally  good  practical  experi- 
ence on  both  trucks  and  pleasure  cars  in  engineering,  designing, 
purchasing,  shop  practice,  construction  and  production.  Especially 
competent  on  electric  systems.  Able  to  handle  men  and  fully 
capable  of  assuming  responsibility.  Married.  Age  thirty-three. 
Sadary  moderate^ 

0278.  Salesman  with  electrical  and  mechanical  engineering  experience; 

for  the  past  four  years  selling  an  accessory  to  the  motor  manu- 
facturers in  the  United  States,  Canada  and  Europe. 

0279.  Pioneer  automobile  engineer  and  executive  who  has  a  very  wide 

and  accurate  knowledge  of  pleasure  car  and  truck  engineering 
and  business  conditions  in  this  country  and  abroad,  would  con- 
sider engagement  on  a  basis  commensurate  with  his  previous 
work  and  success.    Development  work  in  the  East  preferred. 

0280.  Engine  designer,  competent  to  take  charge  of  drafting  room,  de- 

sign of  complete  car  or  experimental  work.  Ten  years'  experi- 
ence. 

0281.  Chief  engineer  of  prominent  motor  truck  company,  having  just 

completed  designs  for  full  line  of  latest  type  trucks,  is  open  for 
engagement. 

0282.  Chief  engineer  and  designer  in  buildings,  transportation,  tools  and 

construction.  Long  and  valuable  experience.  Has  specialized  in 
indoor  (warehouse)  trucks. 

0283.  Production   superintendent  or   assistant   engineer;    man    who   can 

design  in  consideration  of  present-day  quantity  production  re- 
quirements and   produce  quantities  at  reduced  cost. 
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Engineer  and  designer;  seventeen  years'  European  experience  on 
all  classes  of  vehicles,  from  light  pleasure  cars  to  heavy  trucks, 
tractors  and  gasoline  rail  cars.  Has  studied  necessities  of  de- 
sign, from  extensive  road  and  repair  department  experience. 
Would  consider  sales  or  service  end  of  business. 

0285.  Draftsman  of  executive  ability  with  seven  years'  broad  experience 

in  the  automobile  line  as  layout  man,  designer  and  chief  drafts- 
man. Especially  good  on  economical  production.  American, 
thirty  years  of  age. 

0286.  Young  man  with  four  years'  .practical  experience  with  motor  car 

manufacturers.  At  present  employed  as  designer  and  chief  engi- 
neer. Desires  position  with  large  manufacturer.  Has  held  posi- 
tions in  office,  purchasing,  drafting,  laboratories  and  engineering 
departments. 

0287.  Engineer   just   returned    from    England   desires   position   as   engi- 

neer, chief  draftsman  or  designing  engineer.  Ten  years'  experi- 
ence. 

Young  man,   twenty-seven,   eleven  years'   experience  with   foreign 
'  and  American  high-class  cars.     Expert  on  all  clas.ses  of  work. 
Excellent  producer.     Wishes  to  locate  with  progressive  concern 
manufacturing  either  pleasure  or  commercial  cars. 


POSITIONS  AVAILABLE 

The  following  announcements  are  published  for  the  Information  of  mem- 
bers of  the  Society.  No  charge  whatever  Is  made  for  these  announcements. 
Members  who  wish  additional  Information  will  please  address  the  office  of 
the  Socletyi 

123.    Production  manager  or  production  superintendent.     Man  who  can 
reduce  costs  and  get  out  quantities. 

127.    Salesman  for  heavy  trucks  on  a  commission  basis.    Not  necessary 
to  give  entire  time. 

*I35.    Sales  manager,  salary  and  commission  to  be  agreed  upon. 

142.    Young  man  familiar  with  machine  design.    Experience  on  presses 
and  shears  preferred.    Salary  dependent  on  experience. 

*I47  Sales  manager,  experienced,  on  commercial  work,  and  in  a  position 
to  invest  $2,000.    Exceptional  opportunity. 

♦158.  Draftsmen,  with  experience  in  designing  small  motors  or  generators 
for  automobiles.  For  factory  manufacturing  small  interchange- 
able parts  for  electrical  apparatus.  Only  those  having  had  at 
least  three  to  four  years'  experience  need  apply.  Salary  $18 
to  $22. 


*Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
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♦167.  Salesman,  one  that  is  capable  of  managing  sales  department,  famil- 
iar with  the  automobile  trade  and  of  pleasing  personality. 

169.  A  high-grade  retail  salesman  of  moderate-priced  pleasure  cars  for 
New  York  City  proper. 

174.  Engineer  or  experienced  man  capable  of  designing  attachment  parts 
for  shock  absorber. 

176.    Inspector  oh  automobile  parts.    Must  be  Ai  man. 

♦179.    Expert  final  chassis  tester  and  motor  expert,  on  commercial  work. 

181.  Technical  graduate  of  two  or  three  years*  experience,  preferably 
in  production  end  of  automobile  manufacture,  for  office  work  in 
sales  and  order  department  of  parts  manufacturer;  leading  to 
sales  engineer. 

184.  Experienced  automobile  draftsman — resident  of  New  York  City 
preferred. 

♦185.  Wanted  by  one  of  the  largest  automobile  accessory  manufacturers, 
a  first-class  man  on  die  castings  (especially  die-cast  aluminum) 
to  organize  a  separate  department.  This  is  an  opportunity  for  a 
man  who  is  no  has-been  or  experimenter.  Give  full  particulars 
in  first  letter  or  no  notice  taken. 

i8p.  Foundry  foreman;  one  who  can  handle  men  and  knows  foundry 
business,  especially  in  the  cast-iron  line. 

190.    Elxperienced  production  man  for  a  light  four-cylinder  car. 

^194.  A  well  educated  man  for  a  position  on  the  editorial  staff  of  a  lead- 
ing motor  vehicle  trade  journal.  Must  be  a  clear  thinker,  a 
good,  easy  writer  with  a  keen  appreciation  of  journalistic  values. 
Must  have  a  knowledge  of  finance,  industry,  transportation  and 
economics.  Engineering  talent  or  at  least  an  acquaintance  with 
motor  vehicle  design  and  construction,  is  essential.  Must  be 
willing  to  work  under  a  prearranged  editorial  policy,  able  to  pro- 
duce high  quality  copy  on  scheduled  time,  and  must  know  print- 
ing and  engraving. 

195.  Electrical  engineer  to  take  complete  charge  of  electrical  end  of 

the  automobile,  in  experimental  stage  as  well  as  in  production. 

196.  Vacancy  for  an  assistant  sales  manager.    Must  be  a  technical  grad- 

uate in  either  mechanical  or  electrical  engineering.  One  who  has 
been  a  success  as  an  engineer  as  well  as  associated  in  the  sales 
end  of  some  good  live  organization.  Must  be  able  to  satisfy  us 
as  to  his  ability  as  both  a  salesman  and  an  engineer.  We  prefer 
one  who  is  at  present  employed  with  a  live  wire  concern.  Sal- 
ary $3,000  to  $4,000. 


*Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
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OFFICERS  OF  THE  SOCIETY 

President,  Henry  M.  Leland,  Detroit,  Michigan. 
Vice-president,  William  Guy  Wall,  Indianapolis,  Indiana. 
Vice-president,  K.  W.  Zimmerschied,  Detroit,  Michigan. 
Treasurer,  Hermann  F.  Cuntz,  New  York. 
Chairman  of  Finance  Committee,  H.  M.  Swetland,  New  York. 
Secretary  and  General  Manager,  Coker  F.  Clarkson,  New  York. 


MEMBERS  OF  THE  COUNCIL 
Henry  M.  Leland,  Detroit,  Mich. 
William  Guy  Wall,  Indianapolis,  Ind. 
K.  W.  Zimmerschied,  Detroit,  Mich. 
Hermann  F.  Cuntz,  New  York. 
Joseph  A.  Anglada,  New  York. 
Harold  L.  Pope,  Hartford,  Conn. 
£.  F.  Russell,  Longmeadow,  Mass. 
Christian  Girl,  Cleveland,  Ohio. 
Henry  C.  Wilson,  New  York. 
Walter  C.  Baker,  Cleveland,  Ohio. 
H.  W.  Alden,  Detroit,  Mich.   (Past  President). 
Howard  Marmon,  Indianapolis,  Ind.  (Past  President). 
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S.  A.  E.  SECTION  OFFICERS 
SECTIONS  OF  THE  SOCIETY 

DETROIT   SECTION 

E.  T.  BiRDSALL Chairman 

C.  T.  Myers  and  W.  N.  Osburn Vice-Chairmen 

Herbert  L.  Connell Secretary  and  Treasurer 

(Address)  109  Webb  Avenue,   Detroit,  Mich. 

Meets  first  Thursday  each  month  at  8  p,  m.,  in  the 

Employers'  Association  Rooms,  Stevens  Building,  Detroit,  Mich. 


INDIANA  SECTION 

LoN    R.    Smith Chairman 

R.   H.  Combs Vice-Chairman 

Chas,    P,    Grimes Secretary-Treasurer 

(Address)  Wheeler  &  Schebler,  Indianapolis,  Ind. 

Meets  first  Tuesday  after  first  Wednesday  each  month  at  8  p.  m.,  at  the 

Hoosier  Motor  Club  in  the  Claypool  Hotel,  Indianapolis,  Ind, 


METROPOLITAN  SECTION 

Joseph  A.  Anglada Chairman 

Herbert    Chase Treasurer 

N.  B.  Pope Secretary 

(Address)  1790  Broadway,  New  York  City. 

Meets  last  Thursday  each  month,  except  July  and  August,  8  p.  m., 

at  the  Automobile  Club  of  America,  247  West 

Fifty-fourth  Street,  New  Yori  City. 


CLEVELAND   SECTION 

James  H.  Herron Chairman 

H.  B.  Anderson Vice-Chairman 

A.  J.  ScAiFE Treasurer 

R.  J.  Nightingale Secretary 

E.  R.  Hall        \ 

J.  H.  Hertner    \  Members  Board  of  Directors 

R.  H.  Manson  j 
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Members  are  requested  to  advise  the  S.  A.  E.  office  promptly 
of  change  of  address,  using  form  herewith: 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 

Please  change  my  address  now  appearing  on  your  records,  to 
the  following: 

Company  connected  with 

Profession  or  Position. 

Address  of  Company 

Address  for  Mail 

Articles  Manufactured 


Very  truly  yours. 


S.  A.  E.  Member. 
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PILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secrbtary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

POSITION  AND  COMPANY 


ADDRESS 

whom  I  consider  eligible  to  S-A.E  membership. 


S.  A.  E.  MEMBER 


ADDRESS 


Date. 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

POSITION    AND    COMPANY 

ADDRESS 

whom  I  consider  eligible  to  S.  A.  E.  membership. 

S.  A.  E.  MEMBER 


ADDRESS 


Date. 
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STANDARDS   COMMITTEE 
CONVENTION 

November  17th  to  19th 

The  next  Convention  of  the  Standards  Committee  will  be  held 
at  the  rooms  of  the  Society  in  New  York  on  November  17,  18,  19. 
The  purpose  of  the  meeting  is  to  provide  an  opportunity  to  discuss 
the  various  standards  and  practices  under  consideration  for 
recommendation,  as  well  as  some  standards  and  practices  that 
have  been  accepted  heretofore.  It  is  expected  that  reports  will 
be  made  by  several  of  the  Divisions  of  the  Standards  Committee 
on  a  variety  of  subjects,  including: 

Stock  sizes  of  roller  bearings. 

Flanges  for  side-outlet  carbureters. 

Thickness  of  motor  truck  felloe  bands. 

Electric  vehicle  standards. 

Industrial  truck  standards. 

Physical  properties  of  S.  A.  E.  steels. 

Heat  treatment  of  steels. 
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Steel  castings  specifications. 

S.  A.  E.  Ipck  washer  standard. 

Non-glaring  headlights. 

Wiring  systems  for  gasoline  automobiles. 

Scientific  tests  of  gasoline  motors. 

Horsepower  formula  data. 

Pneumatic  tire  stock  sizes. 

Tap  drill  sizes. 

Vehicle  taxation  formula. 

Leaf  spring  clips. 

Bell  housings  for  unit  powerplants. 

Motor  support  dimensions. 
The  Council  will  hold  a  meeting  at  the  tine  of  the  Convention. 
Meetings  of  about  a  dozen  of  the  Divisions  or  subcommittees  of 
the  Standards  Committee  will  be  convened  during  the  three  days 
of  the  meeting  of  the  whole  Committee,  the  proceedings  of  which 
are  confined  primarily  to  discussion  of  Division  reports  submitted 
to  it 

All  members  of  the  Society  are,  of  course,  welcome  at  the 
Standards  Committee  meeting. 


WINTER  MEETING 

The  19 1 5  annual  meeting  of  the  Society  will  be  held  in  New 
York  on  January  6th  and  7th.  Professional  sessions  are  scheduled 
for  the  morning,  afternoon  and  evening  of  each  of  the  two  days, 
and  will  be  held  in  the  Engineering  Societies  Building,  which  is 
located  at  29  West  39th  Street,  not  far  from  Grand  Central 
Palace,  in  which  the  automobile  show  will  be  in  progress  during 
the  week. 

Plans  are  being  made  to  have  the  members  dine  together 
informally  on  each  of  the  meeting  days. 
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IRON  AND  STEEL  DIVISION  REPORT  * 

DISCUSSION  AT  CAPE  MAY 

STANDARDS  COMMITTEE   MEETING 

Chairman  Souther: — Vice-president  Zimmerschied  will  present  the 
fifth  report  of  the  Iron  and  Steel  Division,  inasmuch  as  in  my  absence  he 
presided  at  the  last  meeting  of  the  Division. 

K.  W.  Zimmerschied: — The  fifth  report  of  the  Iron  and  Steel  Divi- 
sion is  quite  brief  as  compared  with  its  predecessors,  and  consists  mainly 
in  a  revision  of  the  previous  report,  minor  changes  in  some  analyses,  and 
a  great  many  eliminations. 

Our  original  series  of  analyses  covered  almost  every  species  and 
variety  of  alloy  steel  which  could  be  demanded  by  automobile  engineers. 
After  the  lapse  of  two  years,  however,  we  have  found  that  many  of 
these  steels  are  not  commonly  used,  and  that  their  presence  in  our  list  of 
standard  compositions  only  tends  to  complicate  the  situation  for  many 
engineers  rather  than  simplify  it.  The  committee  has  therefore  eliminated 
the  analyses  of  those  steels  which  in  its  judgment  are  of  least  value  to  the 
industry  as  a  whole. 

impurity  content. 

Concerning  the  increase  in  sulphur  that  has  been  allowed,  it  should  be 
explained  that  this  has  been  due  to  the  changes  which  have  come  in  com- 
mercial steel  practice  today.  Under  conditions  which  have  been  growing 
on  the  steel  mills  for  the  past  five  years  it  is  difficult  to  the  point  of 
impossibility  to  make  steel  commercially  in  the  open-hearth  furnace  from 
commercial  raw  material  and  keep  it  consistently  inside  our  old  upper 
limit  of  .040  sulphur  without  being  forced  to  charge  an  extra  price  for 
such  material. 

With  regard  to  nickel  chromium  steels,  we  had  a  class  called  "low 
nickel-chromium,"  which  ran  .15  per  cent,  to  .45  per  cent,  chromium. 
This  amount  of  chromium  has  been  shown  in  actual  practice  to  be  too 
little  to  give  an  adequate  return  for  the  increase  in  price,  so  that  the 
higher  grade,  which  has  the  range  of  .45  per  cent  to  75  per  cent.,  has  been 
chosen  as  standard. 

With  regard  to  silico-manganese  spring  steel,  we  have  had  considerable 
dbcussion  in  the  Division  and  in  a  former  Standards  Committee  meeting 
as  to  the  desirable  limits  for  sulphur,  phosphorus  and  silicon.  We  have 
considered  the  contention  that  very  stringent  limits  should  be  established 
for  these  elements,  but  the  Division  has  ruled,  as  in  so  many  similar 
cases,  that  we  should  aim  to  supply  a  good  commercial  material  as  stand- 
ard, leaving  ultra  refinements  to  those  whose  problems  or  conditions  are 
such  as  to  warrant  or  demand  such  treatment.  The  recommended  analysis 
is  acceptable  to  all  parties  save  one. 


•For  text  of  report  see  S.  A.  E.  Bulletin  for  June,  1914. 
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Chairman  Souther:— Is  there  not  something  we  should  refer  to  the 
Division  as  new  matter?  The  firm  of  I.  G.  Johnson  and  Company  ask 
that  instead  of  one  specification  for  steel  castings  we  have  five  or  six  to 
cover  the  whole  field.  It  has  been  our  desire  to  keep  the  specifications  as 
simple  as  possible,  but  here  is  a  request  which  we  must  take  up  in  com- 
mittee with  a  good  deal  of  care.  Unless  there  is  some  objection  I  would 
like  to  let  that  matter  go  to  the  committee  before  presenting  it  to  the 
Society  as  a  whole. 

Gentlemen,  you  have  heard  the  report  by  Mr.  Zimmerschied.  Are  there 
any  phases  of  it  which  you  care  to  discuss?  Does  any  one  want  to  find 
out  why  we  raised  the  limits  of  phosphorus  and  sulphur  more  definitely 
than  as  stated  by  Mr.  Zimmerschied?  I  will  say  in  explanation  that  as 
time  goes  on  the  commercial  situation  changes  a  little,  and  further  our 
practical  knowledge  of  the  practical  effect  of  differences  in  elements  or 
metalloids  is  sometimes  quite  changed.  We  know  now  that  with  proper 
heat  treatment  and  proper  handling  the  limits  we  have  set  will  produce 
very  good  motor  car  parts.  The  committee  has  not  selected  the  purest 
possible  steel  that  can  be  purchased  in  the  world  to  recommend  as  a 
standard,  because  if  we  did  prices  would  be  prohibitive.  It  has  chosen  a 
practical  limit.  The  standard  does  not  say  that  a  member  cannot  specify 
a  lower  degree  of  impurity  and  therefore  a  purer  steel.  Many  do.  It  is 
quite  necessary  in  some  arts.  Now  that  question  will  have  to  come  up,  has 
come  up  again  and  again,  not  only  in  this  committee  and  this  Society, 
but  in  the  Society  for  Testing  Materials,  in  the  Institute  of  Mining  En- 
gineers and  in  one  of  the  associations  of  steel  makers.  I  would  like  to 
have  the  matter  discussed  and  understood  fully  by  those  members  present. 
Are  there  any  remarks?    Are  you  ready  for  the  question? 

The  question  is,  shall  this  report  as  read  by  Mr.  Zimmerschied  and  as 
printed  be  submitted  to  the  Council  for  approval  and  thence  to  the  Society 
if  approved  by  the  Council. 

Those  in  favor  signify  by  saying  "aye,"  those  opposed  "no."  It  is  a 
vote. 

SOCIETY    MEETING. 

Chairman  Souther:— The  work  of  the  Iron  and  Steel  Division  has 
been  continued,  the  principal  object  aimed  at  during  the  year  having  been 
to  get  together  the  data  necessary  for  the  members  to  have  in  order 
that  they  may  know  just  what  the  S.  A.  E.  steels  or  steels  like  the  S.  A. 
E.  steels  will  do  when  subjected  to  various  treatments,  annealing,  quench- 
ing and  so  on.  That  has  been  a  big  undertaking.  The  method  pursued 
has  been  to  prepare  blanks,  which,  if  filled  out  or  partially  filled  out  even, 
will  give  the  committee  the  data  necessary.  We  propose  to  lay  before  you 
a  series  of  curves  for  each  grade  of  steel,  so  that  you  can  see  very 
clearly  and  in  a  very  practical  manner  just  what  may  be  expected  of 
each  quality  of  steel  under  a  given  treatment,  the  treatment  being  speci- 
fied on  the  curves,  as  well  as  the  results  obtained.  Sample  copies  of 
such  curves  have  been  laid  before  you,  and  the  work  is  well  under  way. 


Digitized  by 


Google 


DISCUSSION  OF  STEEL  SPECIFICATIONS  5 

Some  have  stated  in  reply  to  requests  that  they  fill  out  and  return  the 
forms  that  they  do  not  use  S.  A.  E.  steels.  The  facts  are  that  they  do 
not  call  them  S.  A.  E.  steels,  but  they  do  use  them.  That  is,  the  steels 
are  of  the  same  composition,  and  they  used  treatments  similar  to  the 
S.  A.  E.  treatments.  That  being  the  case,  all  they  need  do  is  to  send 
in  the  results  they  get  from  certain  grades  of  steel.  The  Division  will 
judge  what  use  to  make  of  the  data. 

There  must  not  be  any  mistaken  idea  of  the  kind  indicated.  S.  A.  E. 
steels  cover  nearly  every  steel  on  the  map,  and  if  any  one  uses  and  treats 
steel,  we  can  make  use  of  the  data  obtained.  The  misconception  has 
caused  us  a  good  deal  of  delay  and  annoyance. 

Other  action  has  come  up  in  the  natural  course  of  business.  One  is 
the  elimination  of  a  large  number  of  specifications  for  the  simple  reason 
that  they  are  found  by  actual  experience  to  be  superfluous.  People  do  not 
use  them,  therefore  why  continue  them?  When  they  were  first  printed 
it  seemed  that  they  might  be  used,  but  experience  shows  that  they  have 
not  been  and  that  the  number  of  steels  is  diminishing  each  year.  Con- 
sequently some  unnecessary  steels  have  been  eliminated  from  the  speci- 
fications. 

Further,  the  method  of  naming  the  steels  has  been  changed  very 
slightly.  It  was  the  habit  to  call  a  carbon  steel  10-20,  meaning  that  it  was 
a  carbon  steel  of  20  carbon.  But  that  is  confusing,  because  many  people 
call  steels  "10  to  20  carbon."  So  we  will  merely  drop  the  dash,  and  it  is 
1020,  that  is,  without  the  dash;  practically  no  change  at  all  in  that 
respect. 

One  other  change  has  been  made,  and  that  is  the  acceptance  of  steds 
.005  per  cent,  higher  in  phosphorus  and  in  sulphur  than  before.  The  rea- 
son is  very  clear.  It  is  a  very  practical  one  and  a  very  commercial  one. 
It  is  that  commercially  no  better  results  will  be  obtained  from  steels 
.005  per  cent,  purer  in  sulphur  and  in  phosphorus.  That  prices  on  the 
S.  A.  E.  standard  steels  will  not  be  higher,  at  least,  possibly  a  little 
lower,  therefore  there  will  be  a  commercial  gain  without  a  practical  loss. 

There  is  some  feeling,  if  one  can  judge  by  the  correspondence  and 
remarks,  that  when  we  say  that  the  steel  shall  contain  not  more  than 
.045  phosphorus,  we  expect  to  get  .045  all  the  time.  That  is  not  so  at  all. 
What  it  does  mean  is  that  no  steel  shall  be  accepted  under  the  specifica- 
tions that  exceeds  that  limit. 

A  further  complication  is  introduced  by  the  chemical  errors  in  analyses. 
Laboratories  differ,  let  us  say,  in  phosphorus  determinations,  and  surely  in 
sulphur  determinations,  at  least  .005.  If  they  work  within  those  limits 
they  are  doing  splendidly.  Now  when  we  say  .04,  as  we  have  in' seasons 
past,  the  question  arises,  if  steel  comes  .045,  shall  we  accept  it?  Personally 
I  have  always  said  yes,  unless  it  comes  that  way  habitually,  because  I 
knew  that  it  cut  very  little  figure.  The  disposition  of  the  committee  is 
that  .045  shall  be  specified  and  that  that  limit  shall  be  lived  up  to  strictly. 
So  in  reality  the  apparent  lowering  of  purity  is  not  a  fact;  it  is  entirely 
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a  practical  question.  Some  members  seek  exceedingly  high  results  and 
produce  goods  perhaps  considerably  above  the  average;  they  may  find  it 
necessary  or  desirable  to  specify  .01  phosphorus  and  .01  sulphur,  or  .02 
phosphorus  and  .02  sulphur.  There  is  nothing  in  the  S«  A.  E.  specifications 
that  forbids  that.    That  is  entirely  up  to  the  man  purchasing  the  material. 

The  question  arises  at  once,  is  the  S.  A.  £.  backing  steels  that  should 
not  be  backed,  because  they  are  not  good  steels?  The  committee  be- 
lieves not,  and  that  belief  has  been  reached  after  most  exhaustive  dis- 
cussion and  careful  consideration  by  both  consumer  and  producer. 

The  question  of  silico-manganese  steels  as  peculiarly  adapted  for 
springs  came  up,  as  to  whether  there  should  be  one,  two  or  three  specifi- 
cations. After  considerable  correspondence  it  was  decided  that  the 
committee  should  recommend  but  one,  believing  that  with  suitable  treat- 
ment sufficiently  good  springs  can  be  made  from  it. 

President  Leland: — Gentlemen,  you  have  heard  the  report  of  the 
Iron  and  Steel  Division.  Is  there  any  discussion  ?  What  will  you  do  with 
the  report? 

Howard  E.  Coffin: — I  move  the  report  be  accepted. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 


SINGLE-VERSUS  TWO-WIRE  SYSTEM 

DISCUSSION    AT    CAPE    MAY    OF   ELECTRICAL   EQUIPMENT 
DIVISION  REPORT.* 

STANDARDS    COMMITTEE     MEETING. 

Joseph  Bijur: — My  personal  opinion  is  that  the  members  of  the  Di- 
vision are  still  somewhat  divided;  that  those  in  favor  of  two  wires  would 
not  really  object  strenuously  to  the  attempt  to  get  together  on  some  stand- 
ard, and  that  those  who  favor  the  single  wire  think  it  would  be  greatly 
in  the  interest  of  the  automobile  art  to  have  only  one  style  of  fitting  made 
necessary,  feeling  that  having  a  single  wire  would  permit  very  much  bet- 
ter fitting  than  with  two  wires.  The  standardization  of  the  single- wire 
system  in  the  comparatively  early  stage  of  its  use  must  be  more  or  less  a 
matter  of  opinion  rather  than  a  matter  of  experience.  I  think,  Mr.  Chair- 
man, that  is  all  I  can  say  that  will  throw  any  light  on  that  situation. 

I  might  also  say  as  to  that  portion  of  the  report  which  deals  with  the 
temperature  test,  that  I  do  not  know  of  any  difference  of  opinion  in  the 
Electrical  Equipment  Division. 


*For  text  of  report,  lee  S.  A.  E.  Bulletin  for  May,  1914. 
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Chairman  Souther -.—Gentlemen,  you  have  before  you  a  very  brief 
report  and  a  very  important  one,  apparently.  One  thing  we  must  bear 
in  mind  all  the  time  and  that  is  this:  Anything  we  adopt  today  as  rec- 
ommended practice  may  not  be  adopted  by  the  industry  at  large,  to- 
morrow, but  may  be  worked  toward  in  designs  in  the  future.  Anything 
that  is  recommended  today  does  not  have  to  be  carried  out  tomorrow,  so 
to  speak.  I  think  there  is  a  great  deal  of  feeling  among  the  members  who 
have  not  stopped  to  think  about  it  very  much  or  who  have  not  been  to  very 
many  committee  meetings,  that  if  a  part  is  to  be  adopted  it  has  to  be 
adopted  today  or  tomorrow.  Nothing  of  the  kind.  If  it  stands  in  our 
Data  Book  and  Transactions,  it  is  a  suggestion  for  all  to  follow  if  they 
think  it  is  a  good  one.  If  it  is  not  a  good  one,  it  will  certainly  not  be  fol- 
lowed. If  it  is  a  good  one  it  becomes  common  practice  and  is  then  taken 
as  the  real  standard. 

It  is  recommended  in  the  report  that  the  single-wire  system  with 
grounded  returns  shall  be  recommended  practice. 

W.  H.  Conant: — Perhaps  I  can  say  a  word  or  two  that  will  show 
you  the  committee's  frame  of  mind.  At  the  first  meeting  at  which  the 
subject  under  discussion  has  come  up  recently,  five  of  us  were  present, 
two  of  whom  represented  manufacturers  of  cars  and  two  makers  of 
electrical  equipment.  They  appeared  to  be,  perhaps  not  deadlocked,  but 
equally  divided  in  opinion.  Most  manufacturers  of  electrical  equip- 
ment favor  the  two-wire  system.  On  the  other  hand,  makers  of  cars 
seem  to  prefer  the  single-wire.  I  tried  very  hard  to  adopt  a  neutral 
attitude  and  that  was  one  reason  we  did  not  come  to  any  conclusion  at 
the  first  mentioned  meeting  of  the  Electrical  Equipment  Division. 

At  the  second  meeting  there  were  more  present — probably  eight  or 
ten  members  of  the  Division.  We  discussed  the  matter  three  hoqrs 
steadily,  I  think,  and  the  discussion  brought  out  this:  that  however 
much  some  of  us  seemed  to  prefer  the  two-wire  system  the  tendency 
was  very  clear;  it  was  evident  that  the  single-wire  appeared  to  be  com- 
ing. As  the  Society  endeavors  to  lead  or  to  keep  abreast  of  the  very 
best  practice  in  the  industry,  it  seemed  wise  to  us  to  make  some  progress 
by  submitting  this  report.  Mr.  Bijur,  in  presenting  it,  was  very  modest. 
He  personally  favored  the  two-wire  system,  but  did  not  let  that  color 
his  views  in  presenting  the  matter  to  you.  I  think  he  believes  in  looking 
beyond  the  present  season,  beyond  his  present  preferences  or  wishes  in 
the  matter.  We  are  distinctly  trying  to  see  ahead  to  the  best  practice 
of  the  coming  seasons.  If  we  were  to  recommend  two  wire  and  certain 
conditions  in  the  industry  seem  to  call  for  single  wire  to  an  increasing 
extent  every  season,  the  committee  would  be  lagging  behind  the  industry 
rather  than  keeping  abreast  of  it  and  would  not  be  living  up  to  its 
true   functions. 


Chairman    Souther: — I    judge,    Mr.    Conant,    that    nothing    funda- 
mentally wrong  developed  about  the  single-wire  system? 
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W.  H.  Conant: — We  discussed  that,  Mr.  Chairman,  from  more  points 
of  view  than  I  can  possibly  take  time  to  describe  or  report  There  are 
'distinct  electrical  advantages  in  favor  of  the  two-wire  system,  but  we 
must  put  them  secondary  to  the  automobile  as  a  whole.  There  are  dis- 
tinct manufacturing  advantages  so  far  as  the  cars  are  concerned  in  the 
single-wire  system  and  it  is  very  hard  to  oppose  those  manufacturing 
advantages.  If  the  electrical  manufacturers  followed  entirely  their  own 
inclination,  I  am  inclined  to  think  that  a  good  many  two-wire  systems 
would  be  in  use,  but  electrical  manufacturers  are  in  business  to  supply 
what  motor  car  manufacturers  demand  or  prefer. 

Perhaps  I  have  omitted  the  most  important  point.  The  one  feature 
more  than  any  other  that  has  swung  some  of  us  around  to  the  single- 
wire  system  is  the  matter  of  lamps  and  receptacles  or  sockets.  With 
the  single- wire  system  we  can  obtain  better  lamps,  better  contacts  and 
better  receptacles.  Mechanically  one  wire  is  much  better.  That  is  the 
point.  Electrically  it  is  not  as  good,  but  the  mechanical  part  is  so  much 
better  taken  care  of  within  the  space  allotted,  within  the  permissible 
diameters,  that  we  have  rather  worked  back  from  the  lamps  to  the 
wiring  system. 

In  the  matter  of  fuses  we  are  all  agreed  that  in  the  single-wire 
system  they  are  essential.  Mr.  Kebler  thinks  we  should  not  have  fuses 
with  the  two- wire  system,  but  I  think  the  committee  rather  overruled 
him  in  that  matter. 

Howard  E.  Coffin  : — I  think  the  tendency  is  towards  the  single- wire 
system.  I  have  discussed  this  with  our  people  two  or  three  times.  It  rather 
always  gets  back  to  the  question  that  there  are  a  good  many  manufac- 
turing advantages  in  favor  of  the  single-wire  system.  We  all  lose  sight, 
perhaps,  of  some  of  the  electrical  advantages  in  looking  at  the  manu- 
facturing end  of  it.  Further  than  that,  I  think  either  the  single-wire  or 
double-wire  system  may  be  made  a  success  or  a  failure  by  the  manner 
in  which  the  installation  is  made.  Either  must  be  installed  properly  to 
get  good  results. 

W.  H.  Palmer,  Jr.: — I  was  impressed  by  this:  the  action  of  the 
committee  was  taken  from  a  more  or  less  practical  point  of  view.  They 
felt  it  was  necessary  to  do  something  that  would  guide  development, 
particularly  the  design  of  fittings  and  attachments.  We  had  the  two 
systems,  the  single-wire  and  double-wire,  using  entirely  different  lamp 
sockets,  and  things  of  that  kind,  at  least  suggesting  the  use  of  entirely 
different  ones,  and  the  result  seemed  to  be  that  the  manufacturers  of 
such  parts  were  more  or  less  marking  time  and  waiting  to  see  what  was 
going  to  happen.  They  did  not  want  to  switch  over  from  one  to  the 
other  exclusively  unless  they  knew  that  was  the  thing  that  was  going 
to  be  asked  for. 

What  seemed  to  be  necessary  was  good,  consistent  work  in  the  per- 
fection of  details  in  the  lamp  sockets  and  systems  of  wiring  generally, 
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The  committee  seems  to  have  taken  a  very  careful  unbiased  view  of  the 
situation  and  convinced  themselves  beyond  any  question  that  the  tendency 
is  towards  the  single  wire.  I  think  it  is  a  fact  that  the  largest  manu- 
facturers of  electric  lighting  systems,  those  who  are  equipping  the  largest 
numbers  of  cars  today,  have  declared  in  favor  of  the  single-wire  system 
after  having  gone  into  the  matter  very  carefully.  The  Dayton  Electrical 
Laboratories  Company,  for  example,  after  equipping  to  date  over  125,000 
cars,  have  recently  gone  over  to  the  single-wire  system  as  a  standard. 
I  believe  the  Gray  &  Davis  Company,  another  very  large  manufac- 
turer of  equipment,  having  equipped  in  the  neighborhood  of  75.000 
cars  to  date,  are  also  in  favor  of  the  single- wire  system.  In  addition 
we  have  automobile  manufacturers  like  Mr.  Riker,  for  example,  chair- 
man of  our  Division,  who  is  not  only  an  electrical  engineer  in  training 
but  has  been  an  automobile  manufacturer  for  many  years,  who  has  tried 
both  systems,  has  looked  into  the  matter  from  every  angle,  and  is  very 
much   in    favor  of   the   single-wire  system.  , 

It  is  not  that  the  double-wire  system  is  not  all  right  and  cannot  be 
made  to  work,  but  it  is  a  feeling  that  we  have  with  respect  to  all  matters 
that  the  Standards  Committee  handles  and  in  connection  with  which 
it  gives  something  for  recommended  practice,  that  it  is  better  to  con- 
centrate eflForts  on  some  one  line  and  get  somewhere,  than  it  is  to 
carry  along  a  number  of  things,  all  of  which  may  be  equally  good.  You 
can  make  more  progress  by  recommending  practice  along  one  single 
line,  and  getting  everybody  to  work  on  that,  than  you  can  by  dividing 
your  efforts.  On  the  other  hand,  as  Mr.  Souther  says,  there  is  nothing 
in  the  recommendation  that  need  prevent  anyone  from  using  any  other 
construction  if  he  thinks  it  is  better.  This  matter  has  been  discussed 
in  the  committee  meetings  for  two  years.  We  were  going  around  and 
around  a  circle,  and  every  time  we  discussed  it  we  seemed  to  get  nearer 
to  that  focal  point,  and  finally  we  decided  it  was  time  for  us  to  stop 
talking  and  try  to  do  something;  and  a  motion  to  recommend  the  single 
wire  was  passed  at  the  last  committee  meeting  without  a  dissenting  vote. 

E.  E.  Sweet: — We  favor  the  single-wire  system. 

David  Ferguson  : — We  have  been  using  the  single-wire  system  for 
two  years  and  are  very  much  in  favor  of  it. 

A.  D.  Libby: — It  is  immaterial  to  mc  personally  one  way  or  the  other 
whether  it  is  a  single-wire  system  or  a  two-wire  system,  so  long  as 
the  best  results  are  obtained,  results  which  are  lasting  and  permanent 
and  will  give  the  best  and  most  lasting  satisfaction  to  the  public. 

If  it  is  in  order,  I  will  mention  here  an  illustration  which  I  have 
referred  to  in  my  paper  in  which  a  high-priced  car  came  within  the 
merest  chance  of  getting  burned  up  on  account  of  the  one-wire  system, 
because  the  wire  running  up  to  the  dash  became  grounded  on  the  con- 
duit, and  there  being  no  protection  whatever  in  that  lead  the  conduit 
was  melted  and  ran  down  like  lead.  It  was  only  by  the  quickest  ener- 
getic action  of  the  men  who  happened  to  be  there  at  the  time  that  the 
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car  was  saved  from  being  burned  up.  Now  that  is  only  one  of  a  number 
of  instances   which   I   have  knowledge  of. 

I  think  there  is  not  a  question  of  doubt  in  the  minds  of  any  of  us 
that  the  two-wire  system  will  do  the  work  perfectly  satisfactorily.  In 
addition,  it  gives  the  car  owner  twice  as  many  chances  against  trouble. 
In  other  words,  with  the  one- wire  system,  wherein  the  practice  has  been 
in  the  past  and  is  today,  to  have  no  protection  whatever  in  the  battery 
l«ad  running  to  the  starting  switch  and  on  to  the  starting  motor,  a  ground 
at  the  motor  brush,  which  I  have  seen  occur,  will  start  some  trouble. 
Either  the  wire  is  going  to  burn  off  at  some  one  of  the  joints  or  it  is 
going  to  injure  the  battery  or  start  a  fire  in  some  place. 

With  a  two-wire  system  a  ground  can  come  on  one  of  the  leads  and 
not  give  any  trouble,  and  a  man  will  not  have  any  trouble  unless  he 
should  happen  to  get  a  ground  on  the  other  side.  In  view  of  the  added 
protection  it  gives  the  car  owner,  it  seems  to  me  that  the  two-wire 
system  is  the  right  system  to  be  put  on  a  car.  If  I  were  buying  a  car 
today  and  the  features  I  want  were  contained  in  the  car  and  it  had 
a  one-wire  system,  I  would  change  it  immediately.  I  would  not,  abso- 
lutely, drive  a  car  with  a  one- wire  system.  I  do  not  care  how  well 
it  be  put  in,  how  much  precaution  be  taken  in  installing  that  one  lead, 
even  with  fuses  on,  I  would  change  the  wiring  over  to  the  two-wire 
metallic  system  merely  for  my  own  protection.  It  seems  to  me  that  a 
car  owner,  who  has  to  pay  for  a  license  on  his  car,  taxes,  and  numerous 
other  items,  should  have  his  car  constructed  so  as  to  give  him  a  mini- 
mum insurance  rate.  So  far  as  I  can  see,  the  only  reason  the  one-wire 
system  is  used  is  because  it  saves  a  few  cents  to  the  car  builder,  and 
this  is  a  big  item  to  those  who  are  constructing  and  putting  out  a  large 
number  of  cars.  But  the  public  has  to  pay  ultimately,  and  for  that 
reason  I  am  heartily  in  favor  of  the  two-wire  system.  I  am  not  interested 
in  the  manufacture  of  apparatus  which  involves  either  one  or  two  wires, 
such  as  lamp  bulbs  and  lamps.  Our  lighting  system  will  work  on  a 
car  wired  for  a  one-wire  system  or  a  two- wire  system,  I  am  merely 
stating  my  viewpoint  as  an  individual. 

INSULATION    TEST 

I  would  like  to  ask  a  question  in  regard  to  the  report  of  the 
committee  on  the  matter  of  insulation  test.  The  report  recommended 
a  temperature  of  300  degrees  to  be  maintained  for  thirty  minutes. 
I  am  interested  to  know  what  part  of  the  insulation  in  and  around 
an  automobile  is  included  in  that  specification,  and  would  also  like 
to  have  some  inkling  of  the  reasoning  by  which  this  temperature  was 
arrived  at;  what  particular  insulation  the  committee  had  in  mind  when 
they   were   making   the   report. 

Joseph  Bijur: — The  report  does  not  refer  to  the  insulating  covering 
of  the  wires,  but  to  the  insulation  which  is  commonly  called  molded 
insulation,  which  is  used  in  sockets,  receptacles  and  other  parts  where 
the  insulation  is  supposed  to  be  solid,  not  yielding.     The  rise  of  tem- 


Digitized  by 


Google 


DISCUSSION  OF  WIRING  SYSTEMS  ii 

perature  with  time  was  selected  so  as  to  prepare  a  desirable  specifica- 
tion which  would  prevent  the  use  of  compounds  which  are  liable  to 
acquire  a  distorted  shape  by  reason  of  an  accidental  rise  of  temperature 
that  could  occur  on  a  car  either  from  receiving  heat  from  adjacent  parts 
or  from  being  heated  by  a  large  electric  current  resulting  from  a  short- 
circuit.  It  was  determined  that  this  temperature  would  serve  as  a 
criterion  and  distinguish  between  those  compounds  which  were  not  liable 
to  flow  and  those  compounds  which  were.  Such  compounds  as  Bakelite» 
Condensite  and  Bakelite  Fibre  and  perhaps  other  compounds  still  to  be 
heard  from,  resist  that  temperature  perfectly.  There  is  no  hardship 
and  it  is  not  expensive  to  get  those  compounds  on  account  of  this 
specification;  whereas  it  completely  ignores  compounds  that  are  made 
of  shellac  and  rubber  and  various  materials  which  look  like  they  had 
good  insulating  qualities  but  upon  actual  use  distort  to  such  an  extent 
as  to  endanger  the  safety  of  the  fitting. 

A.  D.  Libby: — May  I  ask  if  it  was  intended  to  include  any  or  all 
parts  around  the  magneto? 

Joseph  Bijur: — It  was  intended  that  it  should  include  ultimately  all 
parts  around  the  magneto.  It  is  recognized  that  at  present  magneto 
parts  are  made  of  rubber  of  a  high  quality  and  that  they  do  not  distort 
as  they  become  heated. 

A.  D.  Libby: — Under  300  degrees  of  heat? 

Joseph  Bijur:— No,  I  say  they  do  not  distort  under  the  heat  of 
practice,  and  it  is  doubtful  whether  they  will  come  under  this  specifica- 
tion, but  it  was  desired  to  recommend  that  all  parts  of  the  magneto 
should  be  made  of  equally  heat-resisting  insulation  eventually. 

A.  D.  Libby: — There  are  certain  things  about  a  magneto  that  I  believe 
must  be  made  of  hard  rubber.  I  have  not  seen  any  hard  rubber  that 
will  withstand  300  degrees  continuously  without  distorting.  While  so 
far  as  building  magnetos  is  concerned,  we  aim  all  the  time  to  get 
the  best  insulating  compounds  that  it  is  practical  to  obtain  and  fulfill 
all  the  conditions,  I  object  to  having  stipulated  in  that  report  any  com- 
pound that  would  be  impracticable  to  put  into  the  machine  to  make  it 
an  operative  affair. 

Chairman  Souther: — The  paragraph  in  question  reads,  "All  insulat- 
ing material  used  in  connection  with  plugs,  sockets  and  similar  devices 
of  electrical  apparatus  for  use  on  gasoline  automobiles.''  Now,  should 
that  be  further  limited  or  more  definitely  limited? 

W.  H.  Conant: — Just  for  the  moment,  Mr.  Chairman,  we  may  have 
overlooked  the  impelling  cause  of  this  recommendation.  We  are  trying 
to  forestall  more  drastic  action  on  the  part  of  the  Board  of  Fire  Under- 
writers. We  want  to  lay  down  a  trend  of  practice  for  these  electric 
circuits  such  that  the  Board  of  Fire  Underwriters  will  not  later  compel 
us  to  follow  much  more  strict  regulations  that  may  seem  unnecessarily 
harsh  to  us  in  the  industry.  In  doing  this  work  we  have  been  in  consul- 
tation with  representatives  of  that  board  and  are  trying  to  have  our 
recommendations  accepted. 
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A.  D.  Libby: — Hard  rubber  will  withstand  about  220  degrees,  which 
is  much  hotter  than  any  magneto  gets,  unless  it  is  put  absolutely  in 
contact  with  the  exhaust  pipe,  and  in  cases  where  it  has  to  be  in  close 
proximity  to  the  exhaust  pipe  a  baffle  plate  is  used  to  protect  it.  There 
are  certain  places  in  the  design  of  a  magneto  or  its  substitute  where  such 
compounds  as  mentioned,  Bakelite  and  Condensite,  are  absolutely  not 
satisfactory,  on  account  of  the  high-tension  arc. 

W.  H.  Palmer,  Jr.  :— Mr.  Chairman,  T  think  we  might  rest  on  the 
wording  of  this  report.  For  example,  in  the  storage  battery  rubber 
is  used  in  fhe  jars.  I  think  there  is  no  idea  that  the  storage  battery 
manufacturer  must  use  some  other  material.  I  think  the  report  means 
just  what  it  says:  "Plugs,  sockets  and  similar  devices."  Mr.  Libby  and 
the  storage  battery  manufacturers  are  a  good  deal  in  the  same  boat; 
their  apparatus  is  not  referred  to. 

Chairman  Souther: — If  the  words  "magnetos  and  storage  batteries 
excluded"  were  put  in  parenthesis,  would  the  trouble  be  over? 

W.  H.  Palmer,  Jr.  : — That  seems  to  me  unnecessary. 

Joseph  Bijur: — It  seems  to  me  unnecessary.  From  the  wording,  "in 
connection  with  plugs,  sockets  and  similar  devices,"  that  similarity  must 
cease  somewhere  and  if  the  interior  parts  of  the  magneto  could  not  be 
made  of  the  material  in  question,  I  think  there  is  nothing  in  the  report 
which  calls  for  its  being  made  of  it.  The  same  applies  to  the  storage  bat- 
tery.    I  think  the  wording  of  the  report  should  stand  just  as  it  is. 

C.  W.  McKinley: — In  this  connection  I  might  state  that  several  weeks 
ago  I  had  an  inquiry  from  the  Underwriters*  Laboratory  as  to  the  maxi- 
mum temperatures  that  occur  under  the  hood  of  a  motor  car. 

WIRING    SYSTEMS    ARGUMENTS 

Joseph  Bijur  :— It  may  interest  the  members  in  this  connection  to  know 
one  or  two  of  the  reasons  pro  and  con  in  regard  to  the  single-wire  system. 
T  do  not  know  whether  it  is  generally  known  that  with  duplex  magnetos 
it  is  impossible  to  use  the  single-wire  system.  The  members  should  know 
that  before  they  fit  in  one  way  or  the  other.  That  is,  using  the  duplex 
magneto,  as  distinguished  from  the  dual,  it  is  impossible  to  ground  one 
side  of  the  system  without  using  the  battery  side  of  the  duplex  magneto. 

There  is  another  point  about  the  single-wire  system.  It  conflicts  to  a 
certain  extent  with  the  use  of  the  dash-lamp  and  the  tail-lamp  in  series, 
which  was  very  popular  during  the  past  year.  That  is  to  say,  when  the 
dash-lamp  is  wired  in  series  with  the  tail-lamp  it  of  course  serves  as  an 
indicator  when  the  tail-lamp  goes  out  or  that  the  owner  failed  to  have  the 
tail-lamp  lighted.  With  the  use  of  the  single-wire  system  it  is  quite  diffi- 
cult to  make  this  combination,  for  the  reason  that  the  single-wire  system 
requires  certain  very  special  fittings,  or  it  requires  that  two  wires  should 
lead  from  one  of  these  lamps  to  the  other,  and  that  prevents  socket  uni- 
formity, which  is  an  objection  to  the  single-wire  system  as  a  standard. 

There  is  one  other  point :  in  connection  with  the  single-wire  system  it 
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is  often  desirable  to  have  one  common  plug  to  go  into  each  head  lamp  in 
which  there  are  two  bulbs,  the  main  head  lamp  bulb  and  a  smaller  "marker" 
bulb.  The  plug  is  now  a  two-wire  fitting  in  the  sense  that  it  receives  one 
wire  with  the  lead  and  one  with  the  return,  uses  two  wires,  one  of  which 
goes  to  one  lamp  and  one  to  the  other.  So  that  the  use  of  two  conductors 
embraced  in  a  single  socket  would  not  be  avoided.  It  is  intended  to  retain 
that,  or  permit  it. 

We  should  all  know  that  the  single-wire  system  has  very  distinct  ad- 
vantages and  very  distinct  disadvantages.  Possibly  the  chief  advantage  in 
the  single- wire  system  is  the  splendid  shape  of  the  fitting.  There  is  a 
serious  disadvantage  with  the  single-wire  system;  every  place  where  ex- 
posed metal  occurs,  any  contact  between  that  metal  and  adjacent  metal  on 
the  car  produces  a  short-circuit,  any  part  whatever.  That  is  quite  con- 
trary to  the  case  with  the  two-wire  system,  which  is  like  an  island  in  the 
sea.  It  stands  up  surrounded  by  danger  signs,  and  in  fact  not  till  it 
touches  produces  a  short-circuit. 

It  is  not  just  a  question  of  doing  the  work  carefully,  it  is  a  question  of 
paying  great  attention  to  the  detail  of  the  design.  In  that  connection  a 
committee  has  been  appointed  to  confer  on  a  fitting  specificaion  by  which 
single-wire  systems  will  be  made  as  safe  and  reliable  as  possible.  The 
single-wire  system  must  be  put  in  with  care.  The  committee  hopes  to 
specify  a  manner  in  which  the  single-wire  system  can  be  carried  out  to 
the  best  advantage. 

A.  L.  McMurtsy: — I  think  this  discussion  is  rather  long  drawn  out. 
It  is  my  opinion  that  the  question  will  be  settled  by  the  automobile  manu- 
facturers themselves.  As  time  goes  on  more  manufacturers  are  adopting 
the  single  wire,  so  that  if  this  discussion  is  carried  on  much  longer,  the 
question  will  be  settled  by  the  manufacturers. 

The  fittings  and  receptacles  for  the  single-wire  system  are  the  only 
things  that  have  delayed  the  adoption  so  far,  and  now  that  they  are  on  the 
market,  I  feel  that  about  seventy  per  cent,  of  the  cars  built  in  1915  will  be 
fitted  with  the  single-wire  system. 

C.  W.  McKinley: — Mr.  Bijur  remarked  that  in  using  the  tail-lamp 
and  dash-lamp  in  series,  in  the  single-wire  system  it  is  necessary  to  use  a 
double-contact  bulb  in  the  dash-lamp  and  a  single-contact  bulb  in  the  tail- 
lamp.  We  are  using  the  tail-lamp  and  dash-lamp  in  series  and  both  arc 
single-contact  bulbs.  Several  firms  furnish  the  dash-lamp  fixture  arranged 
for  single-contact  bulbs  and  for  series  wiring  with  the  tail-lamp. 

Chairman  Souther: — Shall  this  report  be  submitted  to  the  Council 
and  thence  to  the  Society  for  discussion  and  adoption?  Are  you  ready  for 
the  question?  Those  in  favor  signify  by  saying  "aye";  opposed  "no." 
It  18  a  vote. 

Society  Meeting 

Joseph  Bijur: — In  connection  with  this  report  I  have  been  asked  to 
give  comments  with  regard  to  the  portion  of  the  report  which  deals  with 
the  single-wire  system.    We  have  a  letter  from  Mr.  Leonard  Keblcr,  the 
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President  of  the  Ward  Leonard  Electric  Company.  The  company  with 
which  Mr.  Kebler  is  connected  has  had  a  good  deal  of  experience  in  pre- 
paring wire  for  cars,  that  is,  wiring  ready  to  put  on  cars,  had  experience 
very  largely  with  two-wire  systems  in  which  no  fuses  were  provided  and 
no  trouble  was  experienced.  Mr.  Kebler  is  distinctly  and  unqualifiedly  op- 
posed to  the  use  of  the  single-wire  system,  involving  the  use,  as  he  thinks, 
of  fuses,  whereas  a  two-wire  system  does  not;  and  he  is  opposed  to  the 
single-wire  system  on  the  general  danger  of  short-circuit. 

Chairman  Wall: — The  report  of  the  Electrical  Equipment  Division  is 
open  for  discussion.    We  would  like  to  have  it  threshed  over  thoroughly. 

F.  E.  MosKovics : — Mr.  Chairman,  I  want  to  warn  the  Society  against 
too  rapid  adoption  of  any  standard.  On  the  formation  of  the  Electrical 
Equipment  Division  I  was  a  member  thereof.  About  the  first  thing  we 
were  going  to  standardize  was  the  dimensions  of  generators  and  motors. 
With  the  broad  diffusion  of  ideas  on  those  points  now,  you  can  see  that 
we  would  have  been  sorely  limited.  I  think  starting  motors  or  generators 
are  made  in  every  conceivable  shape  at  this  moment.  I  do  not  know  of 
any  two,  hardly,  that  fit  in  the  same  place. 

I  hold  no  brief  for  the  one-wire  system  or  the  two-wire  system,  but 
I  do  want  to  warn  the  Society  against  the  adoption  of  a  standard  that  has 
so  many  worthy  opponents  who  seem  to  know  what  they  are  talking  about. 
After  experimenting  some  time  with  the  one-wire  system  we  have  de- 
cided to  fuse  every  circuit,  which  we  did  not  start  out  to  do.  The  Bosch 
Company  hsive  changed  their  designs  and  now  fuse  each  circuit  on  their 
one-wire  system.  They  did  not  start  out  with  that  idea.  I  have  heard  it 
said  that  all  circuits  ought  to  be  fused.  Mr.  Bijur  told  me  that  they  in- 
variably do  that  on  their  two-wire  systems.  But  it  is  a  fact  that  the  ad- 
vantages in  non- fusing  of  circuits  are  in  favor  of  the  two- wire  system  as 
against  the  one-wire. 

W.  H.  Conant: — I  fear  that  the  impression  is  being  gained  that  the 
Electrical  Equipment  Division  desires  this  standard — is  trying  to  give  it  to 
the  Society.  That  is  absolutely  incorrect.  The  Electrical  Equipment  Divi- 
sion of  the  Standards  Committee  feels  that  it  has  been  called  upon  by  the 
motor  car  manufacturers  to  state  the  proper  standard,  as  we  see  it,  to- 
wards which  the  industry  is  trending.  For  two  years,  I  speak  not  from 
my  own  recollection  but  from  the  records  of  the  Society,  this  question  has 
been  discussed  pro  and  con  and  at  previous  meetings  the  matter  has  been 
brought  before  you  for  action.  In  the  meantime  car  makers  are  going 
ahead  with  plans  and  designs,  and  have  very  decided  views  on  the  subject. 
It  is  peculiar,  possibly,  that  the  majority  of  this  Division,  until  more  or  less 
recently,  favored  the  two- wire  system.  I  can  say  that  positively  for  my- 
self. After  considering  the  question  very  seriously,  after  veritably  sweat- 
ing blood  over  it,  we  have  seen  the  wisdom  of  oflFering  the  one-wire  system 
as  recommended  practice.  We  are  desirous  only  of  pointing  the  way  as 
we  see  it  in  the  industry ;  we  are  endeavoring  to  bring  order  out  of  chaos. 

The  Division  is  not  satisfied  with  oflFering  simply  this  brief  recommen- 
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dation.  It  believes  this  is  but  the  starting  point  for  much  better  electrical 
practice.  We  are  endeavoring,  by  means  of  a  very  able  sub-committee,  to 
offer  improved  standards  for  all  electrical  fittings  as  applied  to  motor 
cars.  At  the  present  time  few  of  us  are  satisfied  with  the  fittings  and 
believe  that  this  is  but  the  point  of  departure  towards  the  goal  for  which 
we  are   striving. 

H.  L.  Towle: — It  seems  to  me  that  the  important  points  in  this  discus- 
sion arc  two:  In  the  first  place,  the  principal  objection  to  the  single- wire 
system  is  the  fact  that  it  is  impossible  under  practical  conditions  to  test 
the  single- wire  system  for  grounds.  If  you  have  a  two- wire  system  a 
ground  can  occur,  and  the  system,  as  Mr.  Libby  pointed  out,  can  be  tested 
for  grounds  before  a  scond  ground  on  the  other  side  of  the  circuit  gives 
rise  to  trouble.  But  when  you  have  a  grounded  return  any  ground  is  li- 
able immediately  to  produce  disastrous  consequences.  Consequently  the 
owner  has  no  way  of  safeguarding  himself  by  periodic  electrical  tests. 

The  second  point  is  that  it  would  be  very  misleading  for  us  to  be  gov- 
erned by  any  analogy  between  low-  and  high-tension  conditions.  It  is  ex- 
tremely easy  to  say  that  because  we  have  only  6  or  12  volts  it  is  an  easy 
thing  to  insulate.  So  it  is;  but  we  have  stiff,  heavy  conductors,  heavy 
cables  and  so  on,  and  the  problem  is  not  to  confine  the  current,  it  is  to 
achieve  a  mechanical  condition  in  the  insulation  which  will  resist  the 
effects  of  vibration,  chafing  and  strain  at  the  points  of  support. 

I  happen  to  know  what  the  principal  difficulty  of  a  prominent  maker 
of  electric  lighting  and  starting  equipment  is  with  the  rather  careless  at- 
tention given  to  mechanical  installation  by  the  automobile  manufacturers 
after  the  equipment  gets  into  their  hands.  They  provide  slovenly  battery 
connections,  the  cables  are  carried  in  some  haphazard  way,  and  so  on, 
which  does  not  give  the  electrical  equipment  a  fair  chance  to  show  what  it 
can  do.  Consequently,  in  dealing  with  this  subject  constructors  ought  to 
regard  it  as  primarily  a  mechanical,  not  an  electrical,  problem. 

F.  E.  MosKOVics: — Broadly,  the  art  is  too  unsettled  to  determine  def- 
initely that  one  system  or  the  other  holds  superiority  sufficient  to  justify  it 
being  adopted  as  a  standard  of  practice.  I  think  that  Mr.  Conant's  expres- 
sion that  the  idea  of  the  committee  was  to  represent  a  trend  of  develop- 
ment makes  my  point  clear.  Is  it  the  sense  of  the  Society  that  what  rep- 
resents a  trend  of  development  should  be  adopted  as  a  standard?  A  trend 
of  development  before  it  has  been  sufficiently  well  worked  out,  sufficiently 
well  practiced  and  gained  a  broad  enough  use  to  make  it  a  standard,  is  not 
yet  a  standard.  I  do  not  know  any  phase  of  an  automobile  that  shows  it- 
self so  shifting,  so  changing,  as  the  electric  lighting  and  starting  equip- 
ment. I  know  concerns  that  over-night  change  the  entire  equipment  prac- 
tically, and  go  to  something  that  they  did  not  think  of  before.  My  con- 
tention is  that  the  art  is  in  too  chaotic  a  stage,  that  we  are  not  settled 
enough  to  confine  or  restrict  the  limits  of  development  by  recognizing 
a  standard  practice  at  this  time.  Let  the  art  develop.  If  we  agree  that 
the  next  year  is  going  to  bring  marked  progress  in  the  art,  then  we  will 
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know  more  in  a  year  from  now ;  and  if  we  adopt  a  standard  and  go  ahead 
with  that  and  say  that  is  our  idea  of  finality,  we  will  surely  lose  dignity 
and  prestige  if  our  premises  are  proven  faulty.  I  would  argue  just  as 
strongly  against  the  adoption  of  a  two-wire  system  this  time. 

W.  H.  Conant: — The  argument  just  presented  would  have  success- 
fully prevented  the  Society  from  establishing  any  standard  whatever  or 
making  any  advance  in  the  matter  of  recommended  practice.  I  claim 
that  the  argument  that  if  we  cannot  achieve  perfection  today  we  must 
make  no  advance  toward  it,  is  fallacious.  This  principle  of  "recom- 
mended practice"  has  been  ably  defined  by  Mr.  Souther  as  a  matter  of 
day  to  day  and  year  to  year  advance.  We  are  striving  to  perfect  the 
art.  If  we  had  made  no  strides  in  the  matter  of  standards  each  year 
the  Society  would  have  failed  in  its  functions.  But  because  we  have 
taken  one  step  at  a  time  that  appeared  to  be  forward,  the  Society  today 
has  achieved  a   great  record. 

Mr.  Riker  is  an  electrical  engineer  first.  He  built  electric  cars  years 
ago.  He  is  a  strong  believer  in  all  that  is  perfection  in  electric  devices 
and  equipment.  He  has  until  more  or  less  recently  opposed  strongly  the 
two-wire  system.  He  is  a  motor  car  manufacturer  today  with  a  founda- 
tion of  electrical  training.  He  is  firmly  convinced  that  the  Division 
is  right  and  it  is  only  through  his  enlightened  discussion  of  the  matter 
that  the  Division  came  to  its  conclusion.  He  believes  now  in  the  single- 
wire  system.  The  Division  has  nothing  to  defend  in  the  matter — nothing 
to  support.  It  is  merely  trying  to  serve  the  Society  as  we  understand 
you  desire.  If  we  still  defer  this  question,  it  is  problematical  whether 
we  will  ever  arrive  at  a  time  when  we  can  take  any  action. 

R.  McA.  Lloyd:— I  move  the  acceptance  of  the  report.  I  wish  to  say 
that  I  think  it  is  much  easier  to  do  this  now  than  it  will  be  a  year 
hence.  I  am  sorry  that  I  cannot  agree  with  Mr.  Moskovics,  but  think 
it  is  going  to  be  more  and  more  difficult;  there  will  be  so  many  more 
systems  brought  out  and  there  will  be  less  and  less  effort  to  get  up  this 
standard  of  equipment  that  we  want.  The  principal  thing  that  is  neces- 
sary now  is  to  have  good  systems  and  to  do  the  installation  work  well. 
The  probabilities  arc  that  they  will  be  more  satisfactory  to  the  public 
if  we  agree  on  some  sort  of  standard  and  concentrate  on  making  the 
fittings  to  a  practical  uniformity.  I  am  an  electrical  engineer  and  was 
originally  in  favor  of  the  two-wire  system.  But  in  view  of  the  discussion 
in  the  Standards  Committee  the  other  day,  which  I  think  was  quite 
full,  I  am  in  favor  of  this  action  at  the  present  time.  I  therefore  move 
the  adoption  of  the  report. 

(The  motion  was  seconded.) 

£.  H.  Ehrman  :— Would  it  not  be  well  to  divide  the  report  of  the 
committee  and  vote  on  their  two  recommendations  separately? 

Chairman  Wall  : — That  is  proper,  because  the  first  part  of  the  report 
has  nothing  to  do  with  the  second. 
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R.  McA.  Lloyd: — I  move  the  acceptance  of  the  recommendation  as 
to  the  insulation. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 

R.  McA.  Lloyd: — I  move  the  acceptance  of  the  second  part  of  the 
report. 

Joseph  Bijur: — It  is  useless  to  keep  on  opposing  something  that  the 
majority  wants,  and  there  is  nothing  gained  by  saying  the  same  thing 
to  the  same  people,  but  that  does  not  change  the  reason. 

I  think  this :  In  the  first  place,  everybody  has  an  idea  that  the  risk 
is  just  twice  as  great  when  you  use  a  grounded  return.  I  would  like 
to  point  out  that  the  arithmetic  of  that  is  all  wrong.  It  would  be  more 
reasonable  to  say  that  the  risk  is  fifty  times  as  great.  One  purpose  of 
wiring  cars  is  that  it  should  give  good  service,  and  another  is  that  it 
should  be  safe.  I  am  opposed  at  this  time  to  adopting  the  recommen- 
dation of  the  single-wire  system,  because  I  think  it  will  greatly  increase 
the  fire  danger  on  cars.  I  think  that  if  we  go  ahead  and  vote  for  a 
standard  of  that  character  merely  because  a  greater  number  of  motor 
car  builders  like  it  (some  like  it  because  it  is  cheap,  others  because  it 
is  simple,  and  others  because  they  think  it  is  best),  and  at  the  same  time 
increase  the  fire  hazard  of  cars,  the  underwriters  will  step  in  and  tell 
us  to  stop.  So  I  will  not  be  in  favor  of  the  single-wire  system  until  I 
see  that  it  is  safe.  I  think  that  it  can  be  made  reasonably  safe  but 
that  it  is  inherently  more  dangerous. 

A  car  when  it  is  turned  out  is  usually  faultless.  After  it  has  got 
into  the  repair  shop  the  lamps  will  have  been  taken  apart  and  the  fittings 
taken  out,  and  the  fuses  worked  loose,  as  we  have  men  working  around 
the  car.  This  may  be  a  good  thing  commercially,  but  all  you  have  to 
do  is  touch  any  part  of  the  car,  and  if  gasoline  is  present,  there  will 
be  a  fire.  With  a  two-wire  system  you  can  do  that  twenty-nine  times 
and  it  will  be  safe,  because  it  is  not  grounded.  With  one  equipment 
you  do  not  get  a  flash  at  all  unless  your  system  is  grounded.  It  is  a 
question  with  the  other  whether  you  just  happen  to  get  a  flash  every 
shot,  which  is  quite  a  different  thing. 

Now,  the  single-wire  system  is  to  me  a  thing  that  it  is  the  privilege 
of  certain  car  manufacturers  to  use  who  build  exceedingly  good  stuff  and 
do  things  in  an  exceedingly  good  way;  there  are  a  few  who  are  using 
the  single-wire  system  and  surrounding  its  use  with  protections  that 
make  it  reasonable.  But  the  vast  majority  of  manufacturers  would  like 
to  do  it  for  the  simple  reason  that  they  use  less  wire,  and  only  for  that 
reason;  they  are  going  to  have  trouble  in  the  majority  of  cars. 

The  Electrical  Equipment  Division  has  seen  that  the  use  of  the 
single-wire  system  should  be  conducted  under  certain  precautions,  and 
has  started  to  recommend  what  those  precautions  should  be,  and  there 
are  a  great  many  of  them.  But  it  seems  to  me  that  to  say  that  we 
advocate  the  use  of  the  single-wire  system  and  at  the  same  time  say 
under  what  precautions  we  advocate  it,  is  a  mistake. 


Digitized  by 


Google 


i8  S.  A.  E.  BULLETIN 

It  is  regrettable  that  Mr.  Riker,  who  is  a- firm  believer  in  the  single- 
wire  system,  and  Mr.  Conrad,  who  has  had  a  great  deal  of  experience 
with  it,  are  not  her«  to  present  their  side  of  the  case.  I  cannot  but 
feel — and  I  'speak  altogether  from  my  personal  standpoint — that  it  is 
unwrse  at  this  time  to  accept  the  recommendation  of  the  Electrical 
Equipment  Division,  which  has  been  approved  by  the  Standards  Committee. 

(Mr.  Walter  C.  Baker  assumed  the  Chair.) 

A.  D.  LiBBEY : — I  believe  that  the  Society  should  not  vote  for  some- 
thing which  has  admittedly  weak  points  in  it. 

W.  H.  Conant:— In  justice  to  the  Division  and  the  Standards  Com- 
mittee, I  feel  that  it  is  in  order  to  make  the  point  of  no  quorum.  I 
think  there  are  not  enough  of  us  left  here  to  decide  this  really  important 
question. 

W.  G.  Wall:— Mr.  Chairman,  I  believe  that  we  should  recommend 
standards  as  we  go  along.  I  do  not  believe,  however,  that  standards 
should  be  recommended  unless  a  large  majority  of  the  Society  are  in 
favor  of  them.  I  think  that  the  standards  that  we  have  recommended 
have  met  with  the  hearty  approval  of  a  large  majority  of  the  members — 
which  means  a  large  majority  of  the  manufacturers.  This  wiring  sub- 
ject has  brought  up  considerable  discussion,  and  there  can  be  no  doubt 
that  there  is  great  opposition  to  the  single-wire  system.  Personally 
I  am  very  much  opposed  to  it.  I  hardly  need  give  all  the  advantages 
or  disadvantages  of  the  single-  and  the  two-wire  systems.  The  single 
wire  without  question  has  a  great  many  advantages.  The  low  first  cost 
is  one  of  these.  The  double-wire  system  is,  I  think,  without  question 
safer;  that  is  the  principal  reason  I  have  been  in  favor  of  it.  There 
is  some  trouble  in  making  perfect  grounds  with  the  single-wire  system. 
When  you  use  a  single-wire  system  there  is  no  doubt  that  you  have  a 
large  number  of  grounds  to  make,  some  of  which  are  liable  to  be 
imperfect  or  become  imperfect,  due  to  rusting  or  corrosion.  So  it  has 
always  seemed  to  me  that  we  would  be  safe  if  we  should  use  a  two-wire 
system. 

In  a  case  like  this,  where  there  is  such  a  large  number  of  members 
opposed  to  acceptance  of  a  standard,  its  acceptance  should  at  least  be 
postponed   for  a  while. 

F.  E.  MosKovics : — Mr.  Chairman,  I  believe  that  Mr.  Conant  brought 
out  the  point  at  issue.  Mr.  Wall  also  touched  on  it.  It  is  not  a  matter 
whether  a  slight  majority  favor  something  that  might  be  called  a  general 
trend,  but  whether  there  is  a  real  demand  from  the  Society.  Before 
voting  I  want  the  members  to  consider  seriously  that  they  have  heard 
several  able  engineers  give  some  pretty  good  reasons  in  favor  of  the 
two-wire   systerti. 

H.  G.  Osburn: — Mr.  Chairman,  the  demand  for  a  three-light  system 
on  cheaper  cars  has  been  called  to  my  attention.  When  only  three 
lights  are  installed,  better  insulation  is  desirable.  It  is  nearly  as  cheap 
in   three-light   installation   to   use   the   two-wire   system.     As   the  motor 
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circuits  are  usually  two  wires,  it  only  means  the  possible  cost  of  the 
two  runs  that  have  to  be  made  to  the  headlights,  which  are  the  principal 
runs,  for  the  reason  that  the  headlight  regulation  or  dimming  is  more 
easily  accomplished  with  two  wires  to  the  lamp  with  double-contact 
receptacle;  therefore  the  increased  cost  of  the  two  wires  to  the  tail- 
light  is  somewhat  compensated  for  in  more  simple  methods  of  headlight 
regulation.  I  think  in  view  of  this  it  is  just  as  well  to  delay  final 
action  and  perhaps  better  meet  this   demand. 

A.  L.  McMurtry: — Some  of  the  members  here  seem  to  forget  that  it 
is  simply  recommended  for  practice,  not  recommended  as  standard  equip- 
ment. 

I  was  on  the  committee  last  year.  Out  of  the  twenty-one  letters 
we  sent  out  asking  about  equipment,  we  received  eleven  replies  favoring 
the  one-wire  system;  four  were  non-committal  and  the  rest  two-wire. 
Two  of  the  men  who  made  the  most  strenuous  objection  to  the  single- 
wire  system  are  building  cars  today  fitted  with  it.  * 

When  you  consider  the  njimber  of  cars  being  turned  out  today  fitted 
with  the  one- wire  system,  and  the  number  of  cars  that  will  be  turned 
out  in  1 91 5  with  it,  I  think  it  is  up  to  the  Society  to  recommend  as 
practice  the  one-wire  system,  because  I  firmly  believe  that  the  one-wire 
cars  will  be  in  the  majority,  and  as  soon  as  the  system  is  recommended 
as  practice,  the  lamp  makers  will  make  up  the  single-contact-base  lamp 
in  the  same  quantity  as  they  now  do  the  double.  I  have  heard  a  lot 
of  objections  to  the  one- wire  system,  mainly  about  fire  and  so  on.  I 
would  like  to  ask  why  such  large  concerns  as  the  General  Electric 
Company  wire  their  gasoline-motor-driven  railway  cars,  carrying  voltages 
up  to  800,  with  a  one- wire  system,  if  it  is  so  dangerous,  and  if  it  is 
just  a  matter  of  cost;  and  if  there  is  all  this  trouble  about  the  one-wire 
system,  why  do  they  not  burn  up  more  trolley  cars? 

F.  E.  MosKovics :— The  answer  is  very  obvious.  The  systems  that 
Mr.  McMurtry  mentions  are  handled  by  experts  and  taken  care  of 
minutely  in  shops,  cleaned  and  washed,  and  get  the  very  best  attention. 
I  think  Mr.  McMurtry's  own  car  does  not  receive  as  careful  attention. 
I  know  mine  does  not. 

W.  H.  Conant:— I  thought  that  my  point  of  no  quorum  might  bring 
this  matter  to  an  issue.  Some  of  the  very  best  arguments  have  been 
overlooked  entirely.  I  do  not  feel  it  fair  to  argue  this  question  at 
this  hour  of  the  day  and  if,  Mr.  Chairman,  you  contemplate  a  vote 
on  the  motion,  I  would  press  my  point  of  no  quorum,  because  the  other 
side  of  it  has  not  been  presented  and  cannot  fairly  be,  at  this  hour. 

R.  McA.  Lloyd:— This  question  was  scheduled  for  this  afternoon. 
If  anybody  wanted  to  vote  on  it  he  could  come.  I  think  we  should 
have  this  vote.  Mr.  Bijur  said  the  only  advantage  in  the  single-wire 
system  is  that  we  save  a  little  wire.  I  think  that  is  a  distinct  argument 
in  its  favor.  If  anybody  has  had  any  experience  with  the  wiring  of 
cars,  he  wishes  he  could  save  half  of  it.    There  are  a  lot  of  things  that 
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get  more  and  more  complicated  with  two  wires,  and  it  is  natural  that 
we  shall  make  the  one-wire  system  better. 

David  Fergusson  : — Our  company  used  the  double-wire  system  until 
two  years  ago.  We  frequently  had  trouble.  We  wired  in  the  best 
manner  possible.  We  called  the  electricians  in  to  make  an  investiga- 
tion and  found  that  the  two-pole  lamps  and  fittings  were  absolutely 
inadequate  in  regard  to  insulation  for  the  purpose.  We  felt  we  could 
not  go  to  work  and  re-design  those  lamps.  We  had  to  use  standard 
lamps.  We  called  the  electricians  in  again  and  they  advised  the  single- 
wire  system,  and  we  adopted  it  as  a  standard.  I  think  many  other  com- 
panies have  done  so.  We  have  had  it  in  use  two  years  on  somewhere 
in  the  neighborhood  of  five  thousand  cars.  Some  of  them  must  have 
run  nearly  a  hundred  thousand  miles  by  this  time,  and  I  have  not  yet 
heard  of  a  single  accident  from  a  car  catching  fire  from  anything  going 
wrong  with  the  wiring.  The  lamps  and  fittings  are  altogether  superior 
to  the  two-wire  lamp  sockets,  &c.  We  believe  the  single-wire  system  Is 
altogether  preferable. 

F.  E.  MosKovics : — The  company  I  represent  are  using  the  one-wire 
system.  I  will  not  argue  on  the  matter  of  economy.  I  am  urging  that 
where  there  is  so  much  difference  of  opinion,  we  ought  to  postpone 
action. 

CBAiitMAN  Bakek: — It  seems  that  we  have  discussed  this  matter  quite 
thoroughly. 

W.  H.  Conant: — I  press  again  my  point  of  no  quorum.  The  Con- 
stitution says  that  fifty  voting  members  must  be  present. 

Chairman  Baker: — According  to  the  Constitution  there  must  be 
fifty  voting  members  present  to  constitute  a  quorum.  There  are  not  fifty 
voting  members  present  at  this  time. 


ROLLER  BEARING  SIZES 

DISCUSSION   AT   CAPE  MAY  OF  BALL  AND  ROLLER 

BEARINGS  DIVISION   REPORT 

standards  committee  meeting 

David  Ferguson  : — The  only  report  we  can  make  is  one  of  progress. 
It  was  resolved  at  a  former  meeting  that  some  of  the  sizes  of  the 
present  roller  bearings  that  the  manufacturers  are  now  using  should  be 
eliminated.  Here  is  a  list  of  the  287  sizes  used  at  present  (shows  list). 
There  is  a  list  of  47  that  has  not  gone  before  the  committee,  to  replace 
the  present  list.  We  thought  it  would  be  better  for  each  member  of 
the  Division  to  have  a  copy  of  this  proposed  list,  to  go  over  carefully 
and  either  add  on  any  other  bearings  that  should  be  added,  or  take 
off  some  before  submitting  the  matter  to  the  Society. 
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Chairman  Souther: — Mr.  Fergusson,  are  we  to  understand  that  the 
ball  bearings  work  is  substantially  cleaned  up  and  that  the  Division  is 
now  devoting  its  energy  to  similar  work  in  connection  with  roller 
bearings  ? 

David  Fergusson  : — Yes,  that  is  as  I  understand  it. 

Chairman  Souther: — It  is  perfectly  clear  from  certain  correspond- 
ence that  we  have  in  our  possession  that  some  of  the  roller  bearing 
manufacturers  do  not  desire  the  cutting  down  of  the  number  of  bearings. 
They  do  not  recognize  the  advantage  to  be  gained  by  the  manufacturer 
of  roller  bearings,  the  manufacturer  of  cars  or  the  users  of  cars.  This 
is  a  point  of  view  that  personally  I  cannot  understand.  If  50  sizes  will 
do  the  work  done  by  300,  roughly  speaking,  surely  there  must  be  some 
advantage  to  be  gained.  The  method  of  procedure  will  be  along  the 
usual  lines,  that  is,  to  determine  a  minimum  list  of  sizes  that  will  cover 
all  the  uses  and  put  that  minimum  number  of  sizes  in  the  Data  Book 
and  Transactions,  with  the  hope  that  it  will  be  so  attractive  to  the  buyer 
of  roller  bearings  and  the  manufacturer  of  cars  that  it  will  become 
standard   practice. 

It  seems  to  me  that  if  a  thing  is  good  it  grows  because  it  is  good; 
if  the  committee  will  hang  up  a  reasonable  number  of  sizes  that  will 
cover  all  needs,  the  work  of  the  committee  will  be  done  and  the  industry 
will  do  the  rest. 

Howard  E.  Coffin  : — To  get  information  as  to  the  attitude  of  some 
uf  the  bearing  manufacturers,  I  would  like  to  ask  whether  this  list 
of  300  sizes  is  common  to  all  roller  bearing  manufacturers  or  a  com- 
pilation of  all  the  sizes  made  by  all  the  different  concerns.  Is  it  for 
commercial  reasons  that  some  of  these  bearing  manufacturers  desire 
to  keep  a  large  variety  of  odd  sizes,  or  is  this  an  ailment  common  to 
all  manufacturers? 

F.  M.  Germane: — It  is  common  to  the  makers  of  taper  rollers.  The 
Standard  Roller  Bearing  Company  have  a  list  of  287  roller  bearings 
that  are  constantly  being  called  for  by  manufacturers  of  cars  and  parts 
of  cars.  Possibly  the  Timken  list  embraces  fully  as  many  sizes,  if 
not  more. 

Ho\yARD  E.  Coffin  : — Is  this  a  condition  that  they  themselves  welcome 
or  would  they  rather  make  fifty  or  seventy-five  sizes? 

Chairman  Souther: — No,  Mr.  Coffin,  they  prefer  to  make  the  fifty- 
.sevcn  varieties.  There  is  a  reason  for  it.  We  can  afford  to  carry 
in  stock  a  certain  quantity  of  fifty-seven  varieties,  but  we  cannot  carry 
in  stock  two  hundred  and  eighty-seven.  We  do  not  know  what  the 
demand  will  be  from  season  to  season :  at  least  a  dozen  different  sizes 
are  added.  For  example,  there  is  one  series,  the  B24  series,  in  our 
hearings,  in  which  there  are  nineteen  sizes,  and  there  is  not  much  differ- 
ence in  the  size  of  one  bearing  from  the  other;  one  has  perhaps  a 
sixty-fourth  larger  or  smaller  bore;  in  the  curve  and  fillet  of  another 
one,  the  chamfer,  there  is  a  slight  difference,  or  in  the  width  of  the 
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bearing  or  in  the  outside  diameter.  All  those  things  make  special  sized 
bearings  which  it  is  ifnpossible  to  carry.  In  this  sheet  that  was  prepared 
forty-seven  sizes  practically  cover  the  entire  range  of  automobile  require- 
ments. I  believe  that  if  the  committee  goes  over  these  sizes,  adding 
three  or  four,  perhaps  a  dozen  more,  a  series  of  sizes  will  be  presented 
that  will  cover  the  full  range  of  requirements,  as  to  both  size  and 
capacity  of  bearings,  all  parts  of  not  only  of  the  pleasure  but  of  the 
commercial  vehicle,  and  the  entire  range  of  the  demand  of  the  parts 
manufacturer  as  well  as  the  car  maker. 

Are  there  any  further  suggestions  and  thoughts  on  this  matter  which 
will  help  the  committee  in  its  work? 

Howard  E.  Coffin: — Is  not  it  about  the  same  old  question  we  have 
discussed  a  great  many  times — like  the  steel  tube  situation,  for  instance. 
Are  not  those  sizes  in  existence  because  motor  car  makers  insist  on 
having  them?  And  are  they  not  going  to  keep  on  insisting  on  having 
them  '  until  there  is  a  prepared  list  of  some  fifty  standard  sizes,  laid 
down  as  stock  sizes,  which  can  be  gotten  without  delay?  If  makers 
order  anything  outside  of  that  list,  let  them  take  the  time  penalty  and 
the  cost  penalty. 

Chairman  Souther: — It  seems  to  me  an  exactly  similar  case.  If 
fifty  sizes  are  put  on  our  data  sheets  and  the  draftsman  sees  a  size 
of  hole  and  bearing  he  will  probably  design  his  spindle  of  that  size 
rather  than  a  sixty- fourth  larger  or  smaller.  If  there  is  nothing  before 
him  he  naturally  goes  to  something  which  he  can  get  from  calculation; 
he  adopts  a  calculation  because  there  is  no  particular  reason,  as  far 
as  he  knows,  why  he  should  not.  Whereas  if  he  has  a  list  in  front 
of  him  with  probably  the  bore  sizes,  the  steppings  up,  outside  diameters 
and  capacities  numbered,  surely  he  will  find  one  that  will  come  near  his 
calculation,  and  perhaps  adopt  the  next  larger  size  to  be  safe.  It  seems 
to  me  the  thing  is  bound  to  work  itself  out.  The  committee  has  not 
attacked  it  before  because  it  has  been  busy  working  out  refinements 
of  the  annular  ball  bearing  situation. 

F.  G.  Hughes:— Mr.  Chairman,  in  regard  to  this  proposed  standard, 
as  representing  a  ball  bearing  manufacturer,  it  has  always  been  my 
hope  that  eventually  the  roller  bearing  would  be  standardized  to  metric 
dimensions  as  to  both  bore  and  outside  diameter,  with  possibly  a  varia- 
tion as  to  width.  This  would  allow  the  car  manufacturer  to  use  the 
same  size  plugs  and  cutters  for  sizing  up  his  stock  to  which  the  roller 
bearing  is  fitted,  as  he  would  for  the  ball  bearing  which  he  commonly 
uses.  It  is  extremely  unfortunate  from  the  appearance  of  the  situation 
here,  that  we  cannot  standardize  to  the  metric  dimensions  entirely. 

There  are  two  scries  of  roller  bearings  commonly  used  today  which 
interchange  as  to  metric  dimensions  in  the  main  with  the  annular  ball 
bearing  sizes.  One  is  the  annular  replacement  series,  which  is  made 
by  the  Timken  Roller  Bearing  Company;  this  has  the  same  bore  size 
and  outside  diameter  as  the  S.  A.  E.  standard  annular  series  ball  hearing. 
There  is  another  scries  made  by  the  Bower  people  and  the  Standard 
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Roller  Bearing  Company,  which  in  a  way  has  automatically  come  to  be 
a  standard.  This  list  has  the  same  bore  and  outside  diameter  as  the 
standard  S.  A.  E.  ball  bearing  list,  but  the  width  is  the  same  as  the 
N.  D.  double  row  ball  bearing.  This  list  has  of  late  years  become  popular 
because  several  makers  have  introduced  double-row  ball  bearings  made 
to  correspond  closely  with  the  N.  D.  double-row  bearing  in  width  and 
a  number  of  manufacturers  of  cars  and  parts  have  seen  fit  to  adopt 
certain  roller  bearing  sizes  which  correspond  to  these  double-row  ball 
bearing  widths,  interchanging  roller  or  ball  bearings,  just  as  they  see  fit. 

As  one  representative  axle  maker  told  me  the  other  day,  it  is  hoped 
to  use  ultimately  nothing  but  interchangeable  series  in  their  double-row 
ball  bearings  and  their  roller  bearings,  because  it  gave  them  a  range 
of  possibly  twelve  manufacturers  from  whom  they  could  get  an  anti- 
friction bearing  and,  moreover,   from  stock  without  delay. 

Referring  to  this  list  of  287  sizes  of  roller  bearings  now  carried 
on  the  books  of  several  manufacturers,  it  is  indeed  fortunate  that  it 
seems  possible  to  reduce  this  number  to  forty-seven  sizes.  It  is  quite 
unfortunate,  however,  that  we  cannot  see  our  way  clear  to  come  to 
metric  sizes,  when  it  would  be  possible,  I  believe,  to  reduce  these  forty- 
seven  different  sizes  to  possibly  twenty,  and  cover  every  size  that  the 
truck  and  pleasure  car  manufacturer  would  customarily  use.  If  we 
use  the  inch  sizes  we  will  be  compelled  to  have  the  approximately  fifty 
sizes  if  we  are  successful  in  standardizing  as  we  hope  to  do,. but  if 
we  continue  under  the  present  methods,  we  are  going  to  have  three  hun- 
dred-odd sizes  and  apparently  the  longer  the  standardization  is  deferred 
the  more  sizes  there  will  be,  and  it  may  well  be  that  ten  years  from 
now  we  will  have  three  thousand  sizes  instead  of  three  hundred. 

To  my  mind,  while  not  interested  in  the  roller  bearing  future,  it  seems 
almost  criminal  to  allow  a  situation  of  this  kind  to  continue  longer,  a 
situation  wherein  every  engineer  may  vary  his  sizes  by  a  sixty-fourth  or 
a  ten  thousandth  or  some  other  ridiculous  figure  and  add  to  this  already 
burdensome  list. 

Another  feature  of  this  situation  with  the  large  list  of  sizes  is  the 
fact  that  the  larger  the  list  the  less  competition  there  must  be  in  the 
industry,  for  my  experience  in  the  ball  bearing  field  indicates  that  the 
tool  cost  requires  a  capitalization  of  about  $8,000  per  size,  and  with  this' 
enormous  list  of  approximately  three  hundred  sizes  one  can  see  what 
capital  investment  there  must  be  to  produce  this  large  variety  readily. 

I  hope  that  the  Society  will  approve  a  report  from  the  committee 
cutting  down  the  large  number  of  roller  bearing  sizes  into  an  easily  work- 
able number,  either  metric  or  inch,  which  shall  be  used  as  a  standard,  and 
I  hope  that  in  the  course  of  the  next  few  years  these  roller  bearing  sizes 
will  be  standardized  in  the  metric  dimensions,  to  sizes  which  will  inter- 
change as  to  outside  diameter  and  bore  with  the  S.  A.  E.  standard  ball 
bearings,  which  will  allow  an  interchange  of  the  reamers  and  gaging  toots 
between  the  annular  bearings  and  the  taper  roller  bearings,  for,  of  course, 
this  standardization  we  are  referring  to  refers  particularly  to  the  taper' 
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roller  bearing,  and  only  to  a  few  straight  roller  bearings,  and  not  at  all 
to  the  Hyatt,  which  I  think  is  an  entirely  different  proposition.  My 
personal  opinion  has  been  that  if  we  could-  report,  for  instance,  a  tenta- 
tive list  of  forty-seven  sizes,  the  members  of  this  Society  criticising  the 
report,  we  could  possibly  arrive  at  a  standard  sooner  than  otherwise. 
We  know  how  the  Ball  and  Roller  Bearing  Division  worked  for  years 
to  standardize  the  limits  and  dimensions  of  the  annular  series  bearings, 
and  it  was  not  until  the  committee  was  prepared  to  submit  a  report  for 
final  adoption  that  something  was  done  definitely  towards  coming  to  a 
standard  annular  ball  bearing.  The  ball  bearing  manufacturers  then  got 
together  and  directly  the  whole  thing  was  threshed  out,  and  the  matter 
is  over  with  and  standardized  now.  If  we  do  not  do  something  of  the 
same  kind  with  the  roller  bearing  standard,  I  believe  we  can  keep  on 
fooling  with  this  proposition  for  many  years.  This  standard  is  one  of 
very  considerable  importance,  I  think. 

Chairman  Souther: — I  think  there  will  be  no  argument  on  that 
question. 

W.  C.  Baker:— Mr.  Qiairman,  I  think  that  point  is  very  well  taken, 
and  I  hope  that  the  committee  will  as  far  as  possible  make  those  stand- 
ards interchangeable,  that  is,  between  balls  and  rollers. 

Chairman  Souther: — It  is  certainly  very  desirable,  if  it  can  be. 

F.  M.  Germane  :-T-The  47  sizes  proposed  were  selected  from  our 
knowledge  of  the  automobile  and  automobile  parts  manufacturers'  re- 
quirements, embracing  a  range  of  sizes  and  load  capacities  that  will  fill 
every  requirement  of  the  user  of  taper  bearings.  Some  changes  in 
dimensions  have  been  made  in  the  proposed  G  and  MG  series,  as  a  large 
number  of  the  present  list  of  287  sizes  are  the  result  of  manufacturing 
bearings  to  suit  automobile  makers'  requirements  where  parts  in  which 
the  bearings  were  used  have  been  designed  without  any  regard  to  the 
original  standard  list  of  taper  bearings  Twenty-one  of  the  proposed  47 
sizes  are  the  G — heavy  series,  and  the  MG — medium  series.  Fifteen  are 
the  ND  series  interchangeable  with  New  Departure  double  row.  Eleven 
are  LG  series,  interchangeable  with  annular  ball  bearings.  We  hope 
eventually  to  eliminate  the  LG  series  and  manufacture  the  G  and  MG 
series  in  metric  dimensions  so  that  the  i.d.  and  o.d.  dimensions  in  the 
entire  series  of  taper  bearings  will  interchange  with  annular  ball  bearing 
dimensions. 

Chairman  Souther: — Is  there  any  further  suggestion?  It  seems  to 
me  this  is  a  very  good  report  of  progress  and  that  Mr.  Hughes'  sug- 
gestion that  something  be  hung  up  for  a  target  is  the  right  way  to  get 
results.  Supposing  it  is  not  absolutely  right  the  first  time,  criticism  and 
attempted  use  will  bring  out  why  it  is  not  quite  right,  and  of  course  it 
can  be  rectified.  It  is  what  we  did  with  the  tubes  long  ago.  We  reduced 
from  eleven  hundred  down  to  half  that  amount,  for  a  starter,  and  then 
went  on  the  next  time  still  further,  because  we  found  it  was  possible. 

This  report  of  progress,  then,  unless  there  is  some  objection,  will 
b«  submitted  to  the  Council  and  a  briei  statem^T\^  ^nade  to  the  Society 
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as  a  whole  of  what  is  being  attempted;  and  it  is  certainly  very  desirable 
during  the  presentation  to  the  Society  as  a  whole  that  endorsement  of 
the  committee  work  be  given  openly.  The  committee  needs  encourage- 
ment and  an  open  statement  such  as  Mr.  Baker  made,  that  it  is  a  desir- 
able thing  to  aim  at.  When  we  have  among  us  a  very  powerful  roller 
bearing  company  that  does  not  want  it,  then  we  must  have  in  the  Society, 
among  the  engineers,  a  real  demand  for  it  because  it  is  fundamentally 
good.  A  thing  that  is  fundamentally  good  must  come  some  time.  If 
eventually,  why  not  now?    That  is  all. 


PLEASURE  CAR  WHEELS  DIVISION   REPORT 

DISCUSSION  AT  CAPE  MAY 
Standards  Committee  Meeting 

E.  R.  Hall: — The  report  of  the  Pleasure  Car  Wheels  Division  is 
in  the  June,  1913,  number  of  the  Bulletin,  on  page  174,  and  is  in  such 
form  that  you  can  all  read  it,  so  perhaps  it  would  be  better  for  me  to 
simply  go  over  it  and  mention  the  main  points  which  the  Division  has 
covered. 

In  considering  the  standardization  of  wheels  for  pleasure  vehicles,  our 
attention  was  immediately  directed  to  the  large  number  of  rims  in  use 
and  we  thought  the  best  thing  to  do  at  first  was  to  evolve  certain  specifi- 
cations to  cover  the  testing  of  these  rims,  to  determine  how  safe  they  are 
to  use,  and  then  possibly  work  on  limiting  of  the  number  of  sizes,  the 
standardization  of  types,  and  from  that  work  into  the  wheel  itself. 

RIM    TEST    SPECIFICATIONS 

We  have  prepared  a  set  of  test  specifications,  and  after  testing  a  large 
number  of  rims  now  in  use,  feel  sure  that  rims  which  meet  our  require- 
ments in  this  respect  are  properly  strong  for  practice.  On  page  174  of 
the  June  Bulletin  you  will  note  a  table  showing  these  specifications  of 
D,  E  and  F  section  automobile  rims.  The  maximum  pressure  to  which 
we  test  these  rims  in  our  recommended  specifications  for  testing  is  ap- 
proximately twice  the  pressure  prescribed  by  the  tire  manufacturers  for 
the  tires.  We  specify  a  maximum  allowable  deflection  after  testing  to 
this  pressure  and  returning  to  a  basis  of  25  pounds  pressure,  and  also 
specify  a  maximum  allowable  permanent  set  at  25  pounds  pressure  after 
completion  of  the  test;  these  measurements  being  taken  at  H  in  the 
drawing  shown  on  page  175  of  the  June  Bulletin. 

The  procedure  of  the  test  which  we  recommend  is  to  start  at  25  pounds 
and  take  initial  reading  at  H,  then  increase  the  pressure  by  increments 
of  from  20  to  25  pounds,  returning  each  time  to  25  pounds  inflation  and 
measure  each  time  deflection  and  set.  The  safest  and  most  correct  way  to 
make  these  tests  we  find  is  by  water  pressure. 

The  committee  has  worked  up  a  series  of  plots  showing  results  of 
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tests  on  the  various  sizes  and  types  of  rims  tested  which  may  be  seen 
in  the  June  Bulletin  on  pages  175  to  179,  inclusive.  The  curves  made  up 
of  crosses  correspond  to  our  specifications  for  the  tests,  showing  the 
maximum  allowable  deflection  and  set.  The  other  curves  shown  represent 
the  results  obtained  from  the  various  rims  tested.  As  will  be  noted,  the 
rim  test  curves  which  lie  in  the  area  below  the  cross  line  represent  rims 
which  are  safe  according  to  our  specifications,  while  the  curves  lying 
above  the  cross  line  represent  rims  which  we  would  consider  as  not  having 
sufficient  safety  factor.  Our  tests  have  been  made  on  the  most  common 
sizes  of  rims. 

You  will  note  on  the  4j4"  plots  that  the  curves  representing  a  number 
of  rims  lie  in  the  danger  zone  above  the  cross  line,  while  there  are  a 
large  number  which  lie  in  the  safety  zone.  In  practice  we  have  located 
no  objection  to  the  strength  of  the  35^"  and  4"  rims,  but  we  do  learn 
of  trouble  being  experienced  with  some  types  of  454"  rims.  Thus  practice 
would  seem  to  bear  out  the  correctness  of  our  specification.  The  question 
has  been  raised  whether  our  4^4"  specifications  were  a  little  too  severe, 
but  judging  from  this  trouble  which  has  been  experienced  in  practice,  and 
also  from  the  fact  that  the  majority  of  rims  with  which  no  trouble  has 
been  experienced  lie  in  the  safety  zone,  the  committee  believes  that  the 
specification  is  not  too  severe.  In  this  connection  we  must  also  remember 
that  oversized  tires  are  frequently  used  on  these  rims. 

TIRE  SIZES 

The  Division  has  suggested  a  very  much  reduced  list  of  tire  sizes  as 
standard  for  automobile  manufacturers,  as  there  are  a  very  large  number 
of  different  sized  tires  manufactured  to-day;  the  same  is  true  of  rims, 
and  the  committee  has  endeavored  to  eliminate  a  large  number  of  these 
sizes  and  to  standardize  a  few  which  will  meet  the  requirements  of  the 
trade.  This  list  is  shown  on  page  179  of  the  June  Bulletin  and  is  still 
under  advisement,  as  we  have  in  mind  the  possibility  of  adding  another 
size  or  two,  particularly  of  s"  size. 

Chairman  Souther: — Do  you  carry  in  mind  the  number  of  tire  sizes 
commonly  used  now  and  what  percentage  of  the  number  of  sizes  used  is 
covered  by  this  table,  roughly  speaking? 

C.  C.  Carlton: — There  are  46  to  51  or  52  different  sizes. 

E.  R.  Hall  : — Somewhere  around  50,  and  here  we  now  list  8  sizes. 

Chairman  Souther: — Is  it  not  true  that  85  per  cent,  of  the  consump- 
tion is  within  those  possibly? 

E:  R.  Hall:— Fully  85  per  cent,  of  the  automobile  tires  manufactured 
and  used   to-day  are  of  the  sizes   listed   in   our  recommended   standard. 

Chairman  Souther: — Mr.  I'ergusson,  you  were  the  cause  of  a  great 
deal  of  good  work  that  has  been  done  by  this  committee.  I  am  sure  the 
members  present  would  be  very  glad  to  hear  of  your  experience  with  the 
large-sized  rims,  those  of  36  by  4^,  or  the  F  section,  as  it  is  called, 
showing  that  some  work  of  this  kind  is  necessary.  I  think  it  is  not  too 
well  known  in  the  industry  as  a  whole  that  there  was  any  size  or  char- 
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actcr  of  rim  that  was  in  particular  jeopardy.  It  seems  to  be  a  fact,  and 
I  think  what  Mr.  Fergusson  may  say  will  indicate  a  starting  point  in  this 
investigation. 

David  Fergusson  : — Our  company  had  a  great  deal  of  trouble  with 
demountable  rims  when  they  first  came  into  vogue  about  three  or  four 
years  ago.  Every  Tom,  Dick  and  Harry  was  making  one,  and  there  was 
no  satisfaction  in  putting  them  on  a  car.  Our  customers  would  specify 
a  certain  make  of  demountable  rim  and  we  had  as  a  rule  to  put  it  on. 
We  hated  to  do  it  in  many  cases  and  advised  against  it,  but  in  many 
cases  the  customer  insisted  in  putting  on  that  rim,  and  in  some  cases 
accidents  happened.  That  gradually  brought  up  the  fact  that  there  was 
no  rule  at  all  to  make  those  rims  by,  anybody  made  a  new  rim  in  any 
way  that  he  saw  fit;  there  was  no  standard  pressure  recognized  that  these 
should  withstand,  with  the  result  that  we  held  back  for  a  whole  year 
from  putting  on  demountable  rims  after  everybody  else  adopted  them, 
because  we  could  not  really  find  anything  that  met  our  idea  of  what  a 
rim  should  be.  We  even  had  trouble  with  several  quick  detachable 
rims  of  recognized  standard  makes,  especially  in  the  case  of  the  36"  by 
45^",  using  a  37"  by  5"  tire,  and  what  was  most  surprising  was  that  the 
rim  makers  could  not  tell  what  pressure  they  would  bear.  We  made 
experiments  ourselves  and  found  that  many  quick  detachable  rings  would 
blow  off  at  very  little  more  pressure  than  the  pressure  that  the  tire 
makers  recommended  for  tire  inflation.  I  think  that  was  what  brought 
this  matter  before  the  Society.  I  think  that  even  now  the  37"  by  5" 
tire  on  the  36"  by  41^"  rim  is  not  quite  safe.  We  certainly  ought  to 
specify  a  pretty  high  test  pressure  for  tires  on  standard  rims.  They  have 
a  lower  factor  of  safety  than  any  other  part  of  the  car. 

Chairman  Souther  : — It  is  a  fact,  it  is  not,  Mr.  Ferguson,  that  you 
have  finally  obtained  a  special  material  and  special  treatment  of  it  that 
give  you  a  strong  Q.  D.  rim? 

David  Fergusson  : — We  have  specified  a  high  carbon  steel  specially 
heat  treated  rim  in  order  to  make  it  stand  up.  But  I  think  that  even 
now  it  is  the  weakest  part  of  the  car. 

Chairman  Souther: — The  committee  tested  one  of  the  rims  that 
Mr.  Fergusson  complained  of  as  being  weak,  and  also  one  that  he  recom- 
mended as  being  strong  enough,  but  not  too  strong.  The  tests  made 
confirm  his  practical  experience.  And  the  safety  limits  for  deflection 
and  set  suggested  by  the  committee  conform  to  those  figures  very  largely. 

E.  R.  Hall; — In  touching  on  what  the  Division  has  done  I  failed  to 
bring  out  the  fact  that  the  rims  were  tested  under  the  worst  possible  con- 
ditions that  could  be  applied  in  practice.  For  instance,  all  clincher-type 
rims  were  tested  using  soft  extensible  bead  clincher  tires,  whereas  in 
practice  the  majority  of  tires  used  on  these  rims  are  of  the  Q.  D.  clincher 
type,  having  partially  or  wholly  inextensible  beads,  which  are  much  less 
severe  on  the  rim.  Our  specifications  we  feel  are  sufficiently  stiff  to 
provide  ample  safety  when  oversized  tires  are  used,  such  as  a  37  by  5 
tire  on  a  36  by  4}4  rim. 
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Chairman  Souther  :— Would  you  mind  stating  why  the  soft  exten- 
sible bead  tire  is  worse  on  the  rim  than  the  more  or  less  extensible  bead 
or  stiff  bead?  In  other  words,  how  does  the  rim  fail?  That  is  what  it 
goes  back  to. 

E.  R.  Hall: — The  rim  generally  fails  on  the  side.  If  the  rim  has  a 
side  ring  it  is  either  lifted  out  of  its  gutter  or  rolled  so  that  it  snaps  off. 
When  a  clincher  tire  is  used  the  side  flange  of  the  rim  has  to  take  care 
of  both  horizontal  and  vertical  components  of  tension  brought  to  bear 
on  it  by  the  tire  wall.  The  combination  of  this  vertical  or  upward  pres- 
sure with  the  horizontal  is  very  severe  on  the  rim,  the  tendency  being  to 
lift  or  roll  the  ring  or  side  flange.  When  Q.  D.  clincher  tires  are  used 
the  upward  or  vertical  component  is  either  very  largely  or  wholly  taken 
care  of  by  the  fact  that  the  circumference  of  the  tire  bead  itself  cannot 
be  increased,  so  that  the  rim  has  only  to  take  care  of  the  horizontal 
component,  the  effect  of  which  is  very  much  less  severe  than  the  effect  of 
vertical  and  horizontal  components  combined. 

Chairman  SouthKr: — A  further  branch  of  the  work  of  the  com- 
mittee is  the  attempt  to  bring  together  the  various  demountables,  so  that 
there  will  be  a  standard  wood  felloe  diameter  and  width.  It  may  be 
that  we  will  not  succeed,  but  with  the  idea  of  bringing  out  all  the  points 
that  the  committee  faces  in  its  work,  one  or  two  papers  will  be  presented 
before  the  Society  on  this  subject.  The  papers  will  be  of  an  educational 
type.  We  will  all  have  a  chance  to  hear  them  and  read  them  and  per- 
haps come  forward  with  suggestions ;  but  the  committee  itself  is  stalled 
for  the  time  being  on  that  subject.  It  must  be  threshed  out.  There  is  a 
difference  of  opinion,  perfectly  justified,  an  amicable  difference,  and  we 
want  light  on  the  subject.  That  light  will  be  given  by  these  papers  which 
will  be  read  this  week. 

Are  there  any  further  remarks  on  the  work  of  this  committee? 

C.  W.  McKiNLEY :— Mr,  Chairman,  I  would  like  to  ask  whether  those 
tests  were  made  with  the  later  type  of  demountable  rim,  with  what  are 
called  the  wide  section  rims  for  straight-side  tires,  under  road  conditions, 
with  the  tire  partially  inflated,  which  is  apt  to  be  the  general  rule. 

E.  R.  Hall:— The  Division  made  no  attempt  to  test  these  rims 
except  by  what  we  call  "dead  test,"  to  determine  the  effect  on  the  rim 
of  the  various  inflation  pressures  of  the  tire.  We  did  not  attempt  to 
approximate  road  conditions. 

C.  W.  McKinlev:— We  tested  out  a  number  of  different  makes  of 
this  type  of  rim;  straight-side,  34  by  4.  run  at  approximately  45  pounds 
pressure.  We  drove  35  or  40  miles  over  the  ordinary  country  stone  road, 
and  the  rims  were  flattened  down  as  much  as  ^  of  an  inch  from  actual 
true  diameter,  which  appeared  to  be  very  bad.  If  that  should  continue, 
the  rims  would  become  useless  in  a  very  short  time. 

Chairman  Souther: — It  was  the  battering  effect  of  the  car  pounding 
on  the  road,  because  there  was  too  little  air? 

C.  W.  McKiNLEY : — Yes,    We  found  the  same  condition  with  the  full 
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inflation  driving  over  ordinary  roads.  You  often  hit  a  stone  or  a  railroad 
track.  Driving  in  a  street  car  track  deflects  the  edge  from  true  meas- 
urement an  appreciable  amount,  and  the  rims  would  be  badly  damaged 
probably  after  3,000  or  4,000  miles'  use. 

E.  R.  Hall: — The  point  Mr.  McKinley  brings  up  is  one  of  rim  design, 
with  which  the  Division  has  not  dealt.  This  matter  may  come  up  later 
on.  It  is  true  that  some  straight-side  rims  can  have  their  flanges  bat- 
tered more  readily  than  the  corresponding  size  in  clincher  type,  the  latter 
being  reinforced  by  its  hook.  Straight-side  rims  can  be  made  with  the 
edges  of  the  flange  turned  under,  resulting  in  very  much  increased 
strength. 

C.  W.  McKinley  : — This  showed  up  more  in  the  demountable  type 
than  it  did  in  the  old  quick  detachable,  because  the  detachable  ring  of 
this  old  type  rini,  being  of  heavy  section,  stood  up  well  under  pounding 
on  the  road.  All  the  pounding  seemed  to  be  on  the  outer  portion  of  the 
rim.    The  inside  portion  seemed  to  be  in  good  shape. 

C  C.  Carlton  : — Did  you  test  out  the  narrow  rims  or  just  the  wide 
ones? 

C.  W.  McKinley  : — We  did  not  test  out  the  wide  ones. 

R.  S.  Bryant: — The  effect  Mr.  McKinley  speaks  of  is  simply  due  to 
the  concussion  of  hitting  the  side  of  the  rim  on  the  car  tracks  and 
cannot  be  avoided  very  well  unless  you  have  a  great  deal  heavier  rim. 

Chairman  Souther: — Mr.  Sweet,  have  you  come  across  anything  of 
this  character  with  the  straight-side  tire? 

E.  E.  Sweet: — No,  sir. 

E.  R.  Hall: — It  is  probable  that  the  Division  specifications  for  rim 
strength  will  eliminate  the  rims  which  give  the  defects  of  which  Mr. 
McKinley  speaks,  as  you  must  have  strength  there  in  order  to  stand  our 
test. 

Chairman  Souther: — The  thought  of  the  committee  is  that  in  the 
absence  of  this  knowledge  that  there  was  any  real  weakness  in  rims,  the 
makers  paid  very  little  attention  to  the  strength  and  materials  used,  be- 
cause it  did  not  seem  to  be  necessary,  but  now  that  attention  has  been 
brought  to  it  there  will  be  a  selection  of  material  that  will  be  much  more 
suitable  for  the  work  to  be  done. 

You  will  notice  that  we  have  not  given  any  names  here  at  all.  The 
names  of  these  various  rims  are  absolutely  in  the  hands  of  the  committee 
and  will  remain  so.  A  certain  length  of  time  which  we  agreed  upon,  say 
six  months  or  a  year,  has  been  given  to  bring  about  the  improvement  of 
material  that  seems  very  desirable. 

OVERSIZE   TIRES 

C.  C.  Carlton: — Mr.  Chairman,  I  would  not  like  to  see  the  report 
of  the  committee  passed  over  without  a  little  further  attention  being 
given  to  the  list  of  tire  sizes.  I  wonder  if  there  is  any  objection  to  this 
list  of  tire  sizes.     It  is  a  very  radical  recommendation,  when  you  stop 
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to  think  of  it,  reducing  the  recommended  number  of  tire  sizes  from  some 
50  down  to  8.  It  was  the' opinion  of  the  committee  that  only  standard 
sizes  should  be  here  listed  and  that  the  oversizes  should  be  at  the  con- 
sumer's option.  For  instance,  when  you  say  32  by  354,  it  is  not  the 
desire  of  the  committee,  as  I  understand  it,  to  eliminate  the  33  by  4 
oversize,  and  in  the  36  by  4}^  to  eliminate  the  37  by  5  oversize  tire,  but 
merely  to  recommend  the  regular  sizes  as  the  standard  sizes  to  be  recom- 
mended to  the  car  manufacturer,  leaving  the  oversize  tires  to  the  option 
of  the  car  owner.  In  addition,  the  committee  will  note  the  elimination  of 
the  36  by  5  size  entirely,  which  has  been  a  very  popular  size  and  is  still 
in  some  use  by  car  manufacturers.  I  would  like  to  add  just  a  word  on 
the  36"  by  5"  size.  A  part  of  the  committee  was  very  much  in  favor  of 
the  addition  of  the  36"  by  5"  tire  to  this  list,  with  the  added  suggestion 
that  a  corresponding  5"  rim  section  be  adopted  for  use  in  connection  with 
it.  There  are  a  great  many  cars,  especially  seven-passenger,  carrying  36* 
by  454"  tire  equipment  which  are  really  overloaded.  If  the  customer  uses 
37"  by  5"  oversize  tires  they  must  be  purchased  as  additional  equipment. 
Some  seven-passenger  cars  have  34"  by  454"  tires  and  some  35*  by 
5*.  These  sizes  are  preferred  because  of  the  smaller  wheel  diameter. 
Many  manufacturers  prefer  a  26"  wheel  diameter  to  a  27"  and  at  the 
same  time  need  a  5"  tire  rather  than  a  454".  This  can  only  be  secured 
by  the  sy''  by  5"  tire  which  needs  a  special  5"  rim  in  order  that  it  may 
give  the  best  service,  instead  of  being  squeezed  into  the  454"  section  to 
which  it  has  always  been  applied. 

Chairman  Souther: — Does  not  that  new  rim  have  to  go  back  to  the 
Clincher  Tire  Association? 

C.  C.  Carlton: — Yes. 

Chairman  Souther  : — Then  that  is  probably  not  within  the  province  of 
this  committee.  The  Clincher  Rim  Association  already  have  that  up  for 
consideration  at  the  present  time. 

Mr.  Carlton,  you  spoke  of  oversize  tires.  How  many  would  be  added 
to  this  list  if  they  were  all  printed? 

C.  C.  Carlton  :— 31  by  4  for  the  30  by  354 ;  33  by  4  for  the  32  by  354 ; 

35  by  454  for  the  34  by  4;  35  by  S  for  the  34  by  454 ;  37  by  5  for  the  36 
by  454,  and  39  by  6  for  the  38  by  554. 

Chairman  Souther: — That  is  six  additions,  or  possibly  seven,  with  the 

36  by  5,  on  top  of  this  list  of  8,  indicating  the  extreme  upper  limit.  That 
is  not  a  very  serious  thing  in  place  of  50  sizes  now  existing. 

C.  C.  Carlton  : — There  seems  to  be  no  dissension  among  the  tire  com- 
panies as  to  these  sizes. 

Chairman  Souther: — Where  will  the  opposition  come  from? 

C.  C.  Carlton  : — I  cannot  see  that  there  will  be  any  opposition. 

Chairman  Souther: — Then  why  are  there  50  sizes? 

C.  C.  Carlton  : — Because  the  Society  of  Automobile  Engineers  has 
not  taken  hold  of  the  matter  before.  Even  now  new  cars  being  manu- 
factured take  some  new  tire  sizes  that  have  never  been  used  before. 

Chairman  Souther:— What  is  the  idea? 

C.   C.   Carlton  : — The  tire  companies  do  not  welcome  it,  surely.     It 
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seems  to  be  an  idea  on  the  part  of  the  engineer  to  get  tire  sizes  that 
nobody  else  has  ever  used  before.  That  is  the  only  reason  I  can  sec. 
Chairman  Souther: — Shall  this  report  be  submitted  to  the  Council 
and  to  the  Society  as  a  whole?  Are  there  any  remarks?  Those  in  favor 
signify  by  saying  "aye";  opposed,  "no."     It  is  a  vote. 

Society  Meeting 

Henry  Souther: — The  gist  of  the  first  paragraph  of  the  report  is  that 
the  user,  the  manufacturer,  is  not  interested  when  the  rim  bursts  or  fails 
entirely,  but  when  it  deflects  seriously  enough  to  prevent  the  proper  carry- 
ing of  the  tire.  The  tire  makers  are  naturally  very  much  interested  in 
the  shape  of  the  rim  while  it  is  at  the  usual  pressure,  not  at  bursting 
pressure. 

The  idea  is  to  put  on  a  predetermined  load,  so  that  all  the  take-up  or 
lost-motion  will  be  taken  up  before  the  test  begins.  The  deflections  given 
in  the  table  are  the  results  of  a  great  many  tests,  which  are  graphically 
illustrated  in  the  report.  The  straight  line  of  crosses  in  these  plotted 
curves  and  charts  represents  the  standard  deflection  and  set  permitted 
under  these  specifications.  The  other  curves  show  the  actual  results  of 
tests.  It  will  be  noted  that  the  smaller  sizes  of  rims,  32  by  3j4,  34  by  4, 
were  all  safely  within  the  desired  standard,  and  that  all  the  exceptions 
are  in  the  36  by  4J4  size.  This  corresponds  with  experience.  There  has 
never  been  any  trouble  with  the  smaller-sized  rim,  but  there  has  been 
some  trouble  with  the  same  makes  of  the  larger-sized  rim. 

No  names  have  been  given  in  plotting  these  curves,  for  very  obvious 
reasons,  and  no  attempt  will  be  made  to  suggest  the  enforcement  of  these 
specifications  until  January  i  of  next  year,  in  order  that  the  manufac- 
turers may  prepare  better  material  or  better  treatment  or  strengthening 
of  another  kind  by  that  time. 

The  original  intention  of  the  committee  was  to  standardize  some  form 
of  rim.  It  seems  impossible  at  this  moment  to  do  that,  there  being  three 
forms,  certainly  two,  which  are  bound  to  exist  for  a  time,  at  least,  and 
the  standardization  will  be  performed  by  experience  and  the  survival  of 
the  fittest.  The  matter  of  standardized  demountable  rims  and  fixtures 
is  not  ready  for  a  report.  There  are  a  great  many  differences  that  must 
be  reconciled  and  a  great  deal  of  light  must  be  let  in  upon  the  subject 
before  we  shall  be  ready.  We  will  make  some  attempt  to  do  that  by  one 
or  more  papers  at  this  meeting,  setting  forth  the  opinions  and  difficulties 
that  the  committee  faces. 

The  next  subject  which  the  committee  undertook  to  simplify  was  the 
number  of  tire  sizes  in  use.  At  the  bottom  of  page  179  of  the  June 
Bulletin  is  a  list  of  eight  sizes  of  tires,  these  eight  sizes  covering  85  per 
cent,  of  the  demand.  Fifteen  per  cent,  are  outside  of  the  eight,  and  in 
this  15  per  cent,  are  the  oversize  tires,  such  as  37  by  5,  to  be  used  on  the 
36  by  4J^  rims. 

The  idea  of  the  committee  on  all  those  outside  is  this:  manufacturers 
specify  one  of  the  eight  sizes,  and  possibly  there  would  be  one  or  two 
more — nine  or  ten  sizes,  as  standard  equipment,  and  that  they  shall  be 
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furnished  at  about  regular  prices.  In  other  words,  they  shall  be  the 
standard  tires.  Now,  then,  if  the  purchaser  wants  an  oversize  tire  he 
can  get  it — there  are  only  four  or  five  of  them— but  he  would  pay  a  little 
more  money  for  it.  This  would  tend  to  concentrate  all  on  the  standard 
sizes. 

The  report  of  the  committee  is  not  complete  except  as  to  the  table  of 
inspection  for  rims.  That  seems  to  be  complete,  but  at  the  same  time  I 
want  to  say  this,  as  chairman  of  the  Standards  Committee:  that  the 
report  is  not  final  when  it  gets  to  this  stage;  everything  recommended  by 
the  Divisions  and  by  the  Standards  Committee  as  a  whole  should  be  fully 
discussed  at  a  meeting  of  this  character.  There  are  a  large  number 
who  cannot  and  who  do  not  attend  committee  meetings  and  they  must 
say  their  say  here  or  else  take  the  consequences,  so  to  speak.  That  will 
come  up  in  connection  with  several  other  reports.  We  want  the  fullest 
discussion  at  this  open  meeting,  where  everybody  is  supposed  to  come,  and 
we  want  it  right  now  in  connection  with  this  report.  Any  suggestions 
or  help  or  new  business  offered  will  be  very  gratefully  welcomed. 

Chairman  Wall: — Gentlemen,  you  have  heard  Mr.  Souther's  report. 
I  know  of  no  report  which  proves  to  us  the  advantages  of  standardization 
any  better  than  this  does,  and  I  believe  that  the  average  layman  will 
comprehend  the  advantages  of  some  of  our  other  standards  work.  We 
wish  discussion  of  all  of  these  reports,  especially  one  of  this  kind.  The 
report  is  now  open  for  discussion. 

Orkel  a,  Parker  : — I  think  that  the  report  is  splendid,  and  believe  that 
its  adoption  might  be  helped  if  the  fact  were  pointed  out  that  in  addition 
to  the  economy  to  the  manufacturer  and  dealer,  there  is  an  economy  to 
the  actual  user  of  tires  through  the  selection  of  what  might  be  called 
well-balanced  tires;  that  is,  tires  of  a  sufficient  cross-section  but  not  too 
large  a  diameter.  It  has  been  my  experience  in  examining  tire  troubles 
or  solving  them  that  the  well-balanced  tires  seldom  cause  trouble,  but 
tires  that  are  very  large  in  diameter  for  their  cross-section  or  very  large 
in  cross-section  for  the  width  of  rim,  not  only  cause  trouble  in  the  con- 
struction of  the  tires  themselves  but  in  the  fit  of  the  tires  on  the  rim. 
I  know  of  a  conspicuous  trouble  with  the  32  by  3  straight-side,  where  the 
wire  base  was  not  the  right  size  to  fit  the  rim.  That  was  some  two  years 
ago,  and  it  has  been  remedied.  Difficulties  have  been  had  also  with 
37  by  41/2  oversize  on  36  by  4  rims,  the  4-inch  rim  being  about  }i  of  an 
inch  narrower  than  the  45/$-inch  rim  that  should  be  used.  The  economy 
to  the  user  as  well  as  to  the  manufacturer  should  make  the  speedy  adop- 
tion of  this  report  practicable. 

David  Fergusson  : — I  certainly  would  advocate  the  use  of  the  37"  by  5* 
tire.  A  very  large  number  of  makers  are  using  that  size  as  a  standard 
and  it  is  a  very  suitable  proportion.  There  certainly  must  be  a  5-inch 
tire  for  heavy  cars.  For  48-horsepower  six-cylinder  cars,  weighing  close 
to  5,000  pounds,  there  is  nothing  in  this  proposed  list  between  36  by  45^ 
and  38  by  sVi*  which  is  certainly  a  big  mistake.  Although  there  is  a 
move  to  standardize  another  size  here,  36"  by  5",  I  do  not  sec  the  use  of 
doing  this,  when  we  have  another  that  is  already  a  well-recognized  stand- 
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ard,    viz.,    37   by    5,    used    on    thousands   of    cars   at   the    present    time. 

E.  R.  Hall: — Answering  Mr.  Fergusson's  objection,  the  Division  has 
suggested  a  tire  standard  comprising  tires  of  even  tread  diameters  only. 
Tire  manufacturers  will  doubtless  make  oversize  tires  for  the  majority  of 
these  tire  sizes. 

The  36  by  5  tire  now  in  use  is  applied  to  a  rim  of  the  45^ -inch  section, 
although  called  a  5-inch  rim.  A  37  by  5  tire  will  naturally  be  manufac- 
tured to  oversize  36  by  4^^"  equipment,  giving  a  tire  of  slightly  greater 
capacity  than  the  present  36  by  5.  Any  5-inch  tire  on  a  rim  of  4^-inch 
section  gives  an  oversize  condition  of  a  tire  too  large  for  the  rim,  which, 
although  generally  proper  for  consumers,  is  not  a  proper  equipment  for 
automobile  manufacturers.  A  manufacturer  should  never  turn  out  a 
car  with  tires  which  cannot  be  properly  oversized.  If  the  car  is  initially 
equipped  with  present  5-inch  tires,  which  always  go  on  rims  of  the  4^- 
inch  section,  the  consumer  has  no  opportunity  to  properly  oversize,  as 
the  only  size  available  for  oversize  is  the  5}^-inch  size  tire  on  a  4>4-inch 
section  rim,  which  is  very  undesirable. 

The  matter  of  standardizing  a  new  5-inch  tire,  probably  in  36"  by  5" 
size,  to  fit  a  new  5-inch  rim  of  larger  contour  than  the  present  45<^-inch, 
which  rim  will  properly  take  a  5}/^ -inch  tire  as  oversize,  is  now  under 
advisement  by  the  Clincher  Automobile  Tire  Manufacturers'  Association, 
and  as  soon  as  there  is  anything  definitely  decided  the  matter  will  be 
taken  up  with  the  Pleasure  Car  Wheels  Division  of  the  S.  A.  E. 

Henry  Hess: — I  would  like  to  add  my  experience  as  a  user  to  Mr. 
Fergusson's  statement.  I  have  driven  a  pretty  heavy  car  with  37"  by  5" 
tires  for  five  months  over  all  sorts  of  roads,  and  at  the  end  of  that  time 
still  had  original  air  in  one  or  two;  had  not  even  pumped  them  up  again. 
I  think  this  is  not  exceptional,  because  I  have  had  out  of  nearly  every 
tire  that  I  have  had  on  the  car  an  excess  of  5,000  miles,  and  in  some  cases 
I  have  had  nearly  10,000  miles.  I  therefore  say  that  the  size  of  Z7  hy  5 
which  Mr.  Fergusson  advocates  is  an  exceedingly  useful  one,  as  proven 
by  experience,  on  a  car  of  that  weight. 

B.  B.  Bach  man: — As  I  recollect  the  discussion  in  the  Standards 
Committee  meeting,  the  idea  was  that  the  eight  sizes  listed  were  to  be  the 
proposed  standard  of  even  dimensions,  but  that  that  did  not  mean  that 
there  would  not  be  oversize  tires  of  possibly  four  or  five  different  sizes 
acting  as  a  reinforcement  of  this  proposed  standard.  I  understood,  too, 
Mr.  Hall's  remarks  at  that  time,  as  this  morning,  that  there  are  in  con- 
templation five  or  six  additional  oversizes.  I  think  y;  by  5  should  be 
included,  because  that,  with  several  others,  was  to  be  in  addition  to  this. 
These  I  understood  were  to  be  the  standard  tires  to  be .  proposed,  not 
including  the  oversizes. 

Henry  Hess: — The  resolution,  while  permitting  the  oversize  tires, 
because  of  their  utility,  would  result  in  a  cash  penalization  of  their  users; 
that  would  be  just  only  for  freak  sizes,  or  sizes  not  warranted  for  standard 
cars  turned  out  by  important  car  builders. 
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Henry  Souther: — I  am  afraid  that  is  so.  If  a  man  is  driving  a 
heavy  car,  he  has  to  have  a  heavy  tire.  As  near  as  I  can  find  from  the 
tire  manufacturers,  everybody  has  to  pay  for  them. 

Henry  Hess: — But  the  report  states  that  they  pay  extra  for  them. 

Henry  Souther :— Well,  call  it  extra,  if  you  like;  more  than  the 
regular. 

G.  L.  Markland,  Jr.: — Would  it  not  be  well  to  consider  the  car  en- 
tirely in  this  case?  Ha  car  built  for  maximum  service  is  used  for 
maximum  service,  put  a  heavy  tire  on.  Mr.  Hess  states  that  he  gets  good 
results.  Do  not  have  two  sizes  on  your  car,  though ;  put  one  size  on  and 
keep  it  there.  That  is  the  idea  of  the  Standards  Committee  making  a 
standard  for  certain  cars. 

Henry  Souther: — I  think  there  is  a  very  good  reason  for  that:  that 
is,  if  you  make  the  37  a  standard  somebody  will  come  along  with  a 
38  by  55^.  In  other  words,  a  certain  group  of  drivers  always  ask  for  a 
little  bigger  tire  than  the  car  manufacturer  handed  out  as  standard. 
Therefore  if  the  car  manufacturer  hands  out  2t7  by  5,  the  user  is  coming 
along  and  going  to  ask  for  38  by  5^/2  or  something  else.  That  is  the 
exception,  however.  As  a  rule  the  buyer  takes  what  the  manufacturer 
gives  him. 

David  Fergusson  : — There  is  another  feature  in  regard  to  these  tire 
sizes,  and  that  is  that  36"  by  4^/^",  37"  by  s"  and  38*  by  ^Yi"  all  have  the 
same  seat  diameter  for  the  tire.  So  if  a  man  wanted  a  bigger  tire  than 
yj  by  5  he  would  press  his  rim  off  and  put  the  size  larger  tire  on  that 
same  wheel  whereas  a  36"  by  5"  requires  a  new  diameter  of  wheel,  intro- 
ducing another  diameter  of  wood  felloe.  Our  company  has  made  a  good 
many  thousand  cars  with  37"  by  5"  tires.  We  know  that  is  a  good  size 
for  the  48-horsepower  car.  But  we  have  no  knowledge  of  the  36"  by  5" 
tire;  it  may  or  may  not  be  satisfactory  for  that  weight  car.  The  pro- 
posed 36"  by  s''  rim  will  take  an  oversize  tire  37"  by  sVi" -  But  that 
would  be  too  big  a  tire  for  the  front  wheels.  We  would  not  get  enough 
clearance  between  the  tire  and  side  steering  rod.  It  is  always  an  ad- 
vantage to  have  a  small  cross-section  tire  for  the  front  wheels  to  get 
good  steering  and  also  a  better  steering  lock  for  turning  in  a  small  circle. 

E.  R.  Hall: — In  reference  to  the  36  by  5  tire  not  being  tried  out, 
there  has  always  been  a  large  number  of  36  by  5  tires  in  use.  They  all 
fit  a  36  by  5  rim,  which,  however,  is  the  same  in  section  as  the  454-inch 
rim.  The  tire  has  worked  out  very  satisfactorily  indeed,  but  the  37"  by 
5^2",  which  is  its  oversize,  is  not  a  satisfactory  tire  on  the  rim.  A  new 
36  by  5  tire  to  fit  a  new  5-inch  rim  of  proper  width  will  be  a  better  tire 
in  every  way  than  the  present  36  by  5  tire  on  the  narrower  rim  which  it 
is  made  to  fit,  and  also  better  than  the  present  37  by  5  tire  which  is  the 
oversize  for  the  36  by  45^.  This  new  36  by  5  tire  and  rim  would  also 
allow  for  satisfactory  oversizing. 

L.  S.  Bowers  : — Mr.  Chairman,  it  seems  to  me  that  it  is  hardly  a  fair 
proposition  for  the  Standards  Committee  or  this  meeting  to  consider  the 
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option  which  the  user  may  have,  since  I  think  the  major  purpose  in 
establishing  tire  sizes  is  to  make  them  permanently  standard ;  induce  the 
manufacturers  to  apply  those  sizes  to  tires  for  certain  determined  loads; 
and  as  a  natural  consequence,  the  users  will  continue  in  the  use  of  those 
tires.  So,  it  seems  to  me  that  it  is  the  purpose  of  the  committee  to  deter- 
mine for  general  weight,  general  loads,  the  most  practical  sizes  of  tires 
and  to  recommend  that  they  be  the  standard  sizes.  This  being  the 
recommendation,  of  course  the  manufacturers  will  not  depart  from  these 
sizes  and  then  as  a  natural  consequence,  that  standardization  is  eventually 
going  to  educate  the  users  and  buyers  of  tires  so  that  they  will  continue 
to  use  those  sizes. 

Now,  if  this  committee  in  its  regard  for  the  requirements,  determine 
that  the  36  by  5  or  the  37  by  5  tire  is  the  tire  for  certain  loads,  that 
should  be  adopted  as  a  standard,  without  a  consideration  of  the  possibility 
of  other  sized  tires  which  are  to  be  used  in  the  option  of  the  buyer  of 
the  car  only.  I  think  we  ought  not  to  consider  the  allowance  of  options 
for  the  ultimate  user  of  the  car  in  our  standardization  work.  Otherwise, 
we  lose  much  of  the  merit  of  our  work.  If  we  cannot  effect  standards 
which  will  become  absolute  standards,  subject,  of  course,  to  changes 
which  experience  may  dictate,  a  large  part  of  our  effort  fails.  So,  as  I 
take  it,  the  committee  should  consider  these  various  suggestions  for  sizes 
of  tires  best  adapted  for  certain  character  of  load,  and  if  it  is  decided 
that  the  37  by  5  is  the  best  sized  tire  for  the  load,  let  us  make  that  our 
standard. 

Chairman  Wall: — ^We  do  not  expect  that  everyone  is  going  to  adopt 
these  standards  immediately.  At  the  same  time  we  always  want  to  get 
our  standards  as  near  right  as  possible,  so  that  they  will  be  used  at  least 
by  the  majority  of  the  members.  The  oversized  tire  is  at  times  of  great 
advantage  to  the  manufacturers,  and  at  other  times  is  a  big  nuisance. 

Is  there  any  further  discussion? 

G.  L.  Makkland,  Jr: — Why  do  we  have  standards  with  exceptions? 
The  work  of  the  Standards  Committee  is  a  pretty  hard  job.  I  do  not 
know  if  the  rest  of  us  have  considered  all  the  possible  features  and 
details  they  are  capable  of  devising,  but  it  seems  to  me  a  standard 
should  be  a  standard,  and  of  course  to  have  exceptions  means  there  is 
no  standard. 

Henry  Souther: — We  are  very  glad  indeed  to  get  the  suggestions 
that  are  made  here.  It  is  not  a  very  serious  thing  for  the  committee 
to  add  three  or  four  sizes,  as  suggested  by  this  discussion. 

There  is  only  one  more  item  that  I  want  to  point  out  and  that  is 
the  unfortunate  use  of  very  large  oversize  tires  on  narrow  rims.  To 
make  that  perfectly  clear  to  those  who  have  not  been  fortunate  enough 
to  hear  the  discussion,  it  is  like  putting  a  great  big  soap  bubble  on  a 
pipe.  It  tends  to  wobble  and  does.  Therefore  it  rolls  against  the  side 
of  the  rims,  a  rim  of  any  form  that  may  be  used,  and  permits  cutting 
and  undue  flexing  of  the  fabric  along  the  line  of  the  bead  or  in  that 
neighborhood.    That  is  the  unfortunate  part  of  it  and  that  is  the  reason 
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that  the  Clincher  Tire  Association  committee  is  looking  seriously  to- 
wards a  new  section  of  rim.  The  sections  we  have  hefore  us,  I  think 
four  or  five,  have  heen  in  use  for  many  years.  The  oversized  tire  on 
a  narrow  rim  is  very  unfortunate;  for  the  manufacturers,  because  it 
brings  a  good  deal  of  complaint;  for  the  user,  because  it  brings  a  great 
deal  of  trouble. 

This  list  of  eight  tire  sizes  will  probably  grow  two  or  three  before 
you  next  see  it.  What  we  are  asking  for  today  is  acceptance  by  the 
Society  of  proposed  methods  of  inspection  of  rims,  which  seem  to  be 
thoroughly  good.  That  is  the  only  part  of  the  report  that  requires 
definite  action,  Mr.  Chairman.    The  rest  of  it  is  report  of  progress. 

Chairman  Wall: — Gentlemen,  you  have  heard  what  Mr.  Souther 
has  said  in  regard  to  this.  What  is  your  pleasure  in  regard  to  this 
report  ? 

Orrel  a.  Parker: — I  move  the  adoption  of  the  report. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 

Henry  Hess: — 1  would  like  to  move  that  the  committee  be  in- 
structed to  take  into  serious  consideration  in  addition  to  the  standard 
sizes,  the  ^7  by  5  size. 

Chairman  Wall: — 1  think,  Mr.  Hess,  that  the  committee  will  proba- 
\.\y  do  that  anyway  without  any  formal  motion. 
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DISCUSSION   AT   CAPE  MAY 

STANDARDS    COMMITTEE    MEETING 

John  G.  Utz: — There  was  a  misapprehension  on  the  part  of  the 
spark  plug  makers,  they  thinking  that  we  were  going  to  cancel  the  old 
spark  plug  standard.  We  wish  to  correct  that  misapprehension  by 
stating  that  we  are  offering  an  additional  standard  that  merely  has 
a  bearing  on  the  part  of  the  plug  above  the  thread.  It  seems  that  progress 
in  the  spark  plug  business  has  made  it  necessary  to  use  larger  porcelains. 
The  present  S.  A.  E.  standard  does  not  permit  as  large  a  porcelain  as 
is  desired  in  some  cases,  so  the  committee  was  requested  to  make  an  addi- 
tional standard  with  a  larger  hex  to  allow  for  a  larger  porcelain. 

In  regard  to  the  fit  of  the  tapped  hole,  we  sent  a  letter  to  the  various 
tap  and  die  manufacturers  asking  their  opinion  as  to  what  tolerances 
should  be  allowed  on  taps,  or  on  gages,  preferably.  We  have  a  number 
of  replies  from  which  I  believe  we  can  outline  a  standard. 

ROD   AND  YOKE  END   PINS 

1  am  sure  there  will  be  no  difficulty  about  the  data  regarding  rod  and 
yoke  end  pins.  We  made  one  or  two  small  changes  over  what  was 
originally  suggested   in   the   case   of   some   of   the   larger   pins,   the   size 
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of  the  head,  and  the  size  of  the  bar  stock  from  which  the  pin  would  be 
turned,  being  slightly  decreased. 

LICENSE    PADS 

The  subject  of  license  pads  is  growing.  The  longer  we  work  at  it 
the  larger  it  gets.  We  have  been  sparring  for  an  opening  to  get  a 
start,  and  decided  that  we  were  trying  to  standardize  about  fifteen  things 
at  once.  We  have  also  decided  that  the  best  way  to  progress  is  to  tackle 
one  thing  at  a  time.  There  is  a  letter  prepared  to  be  sent  to  the  Secretary 
of  State  of  each  State  in  the  Union,  asking  for  a  copy  of  the  license 
law,  and  giving  a  general  idea  of  what  we  desire  to  do.  To  start  we 
shall  try  to  standardize  the  height  of  the  plate  and  the  location  of  the 
attaching  holes.  If  we  start  inr  that  way,  with  the  possible  addition  of 
the  location  of  the  license  on  the  car  and  the  illumination  thereof,  we 
will  have  made  a  considerable  step  in  advance;  and  this  seems  to  be 
the  simplest  thing  to  do.  The  additional  things  that  we  wish  to  stand- 
ardize, such  as  the  number  of  digits  and  the  commutations  and  permuta- 
tions of  numbers  that  will  give  us  a  great  enough  list  of  numbers  to 
cover  the  United  States  against  a  possible  federal  license,  can  follow 
the  standardization  of  the  size  of  the  plate.  The  color  schemes  for  the 
diflPerent  years  would  be  simple,  once  we  had  the  plate  size  standardized. 
We  hope  to  have  more  progress  to  report  at  a  later  meeting. 

GASOLINE  AND  LUBRICATING  OIL  SPECIFICATIONS 

The  subject  of  gasoline  and  lubricating  oil  specifications  is  going  to 
be  a  nice  battle.  I  have  been  in  touch  with  the  Independent  Petroleum 
Producers'  Society  in  Cleveland  and  rather  suspect  that  they  are  going 
to  be  as  difficult  as  the  Standard  Oil.  Mr.  Piatt,  the  editor  of  the 
Petroleum  News,  states  that  he  is  glad  to  notice  that  the  Society  is  getting 
in  touch  with  the  independent  producers  in  trying  to  lay  out  gasoline 
specifications.  He  took  occasion  to  criticise  the  S.  A.  R  for  the  light 
engine  lubricating  oil  specification  which  was  drawn  and  submitted 
some  time  ago,  stating  that  he  had  presented  this  specification  to  some 
practical  oil  men,  who  had  reported  that  there  was  only  one  kind  o.f 
crude  oil  from  which  that  oil  could  be  distilled,  namely,  Pennsylvania 
crude,  which  is  on  the  decrease,  and  if  the  specification  were  rigidly 
adhered  to  we  would  soon  have  to  quit  driving  cars  because  we  could 
not  get  the  oil.  This  is  to  give  you  an  idea  of  some  of  the  angles  of 
the  situation.  We  can  only  hope  to  progress  gradually,  but  whether 
we  will  ever  be  able  to  arrive  at  a  standard  that  will  be  acceptable  to 
all  parties  concerned  is  an  open  question. 

FITCH    OF    THREAD    ABOVE    iJ/j-INCH     DIAMETER 

The  last  item  on  our  docket  is  one  that  we  can  make  considerable 
progress  in,  and  that  is  the  extension  of  the  S.  A.  E.  standard  thread 
for  dimensions  beyond  an  inch  and  a  half  diameter.  We  formulated 
a  letter  and  circulated  it  among  the  car  manufacturers,  asking  them  to 
give  us  their  tap  sizes  or  their  thread  sizes  for  sizes  above  an  inch  and 
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a  half  in  diameter.  The  answers  received  are  very  close  to  what  we 
want.  One  or  two  rather  mis-read  the  letter  and  thought  we  were 
going  to  try  to  extend  this  standard  to  bolts  and  nuts;  the  idea  being 
only  to  standardize  the  threads  so  that  the  car  maker  can  {Hirchase 
taps  on  the  open  market.  We  found  specified  in  some  replies  diameters 
of  threads  running  as  high  as  eight  inches.  We  found  them  in  thous- 
andths, sixty- fourths  and  all  kinds  of  queer  decimals.  We  found  one 
company  using  eighteen  threads  per  inch  with  the  U.  S.  form  on  diam- 
eters above  inch  and  a  half,  except  on  their  trucks,  where  they  used 
twelve  on  all  sizes  above  inch  and  a  half.  We  are  trying  to  tabulate  those 
returns  with  some  idea  of  approaching  a  standard. 

It  would  undoubtedly  be  a  very  fine  thing  if  a  standard  cduld  be 
established  for  the  thread  of  such  things  as  hub  caps  and  spanner  rmgs 
holding  in  bearings.  It  might  possibly  be  one  size  thread,  eighteen  or 
some  such  figure. 

Chairman  Souther: — Are  there  any  thoughts  along  those  lines? 
This  is  a  report  of  progress  only. 

B.  B.  Bach  man: — Mr.  Chairman,  in  regard  to  standardizing  these 
threads,  it  seems  to  me  that  there  would  probably  be  a  field  for  standard- 
izing more  than  one  size  thread ;  that  is,  I  do  not  believe  you  could  use 
one  size  for  everything  above  one  inch  and  a  half.  I  think  we  have  to 
give  some  consideration  to  service.  We  started  out  on  the  assumption 
that  a  sixteen  thread  on  diameters  above  an  inch  and  a  half  would  prob- 
ably give  us  the  results  that  we  required,  and  it  has  worked  out  on  threads 
on  hub  caps  and  places  of  that  sort.  But  there  are  other  places,  notably 
on  the  ends  of  wheel  spindles,  and  on  the  end  of  the  rear  axle  tubes  for 
retaining  the  wheels  and  so  forth,  where  we  had  to  change  those  threads 
from  sixteen  to  ten.  We  found  ten  to  be  a  very  suitable  size  for  that 
particular  service.  We  also  think  the  characteristics  of  the  material  enter 
into  the  problem,  as  they  have  entered  into  the  S.  A.  E.  sizes  below  an 
inch  now  in  force. 

E.  H.  Ehrman  : — I  think  I  can  appreciate  Mr.  Bachman's  position. 
In  our  shop  we  have  followed  out  a  scheme  that  I  believe  would  answer 
his  question.  All  taps  of  large  diameter  (by  this  is  meant  in  the  main 
larger  than  i  inch)  are  made  with  the  number  of  threads  per  inch  in- 
creasing or  decreasing  arithmetically  by  a  common  difference  of  4.  In 
other  words,  the  threads  per  inch  are  8,  12,  16,  20,  24,  28,  32,  36  and  40. 
Eight  and  12  threads  are  used  where  one  or  both  parts  are  of  cast  iron; 
12  and  16  threads  for  steel  adjusting  collars,  etc.,  on  spindles,  shafts,  etc. ; 
20  and  24  threads  for  tubing,  smaller  spindles,  their  fittings,  etc.;  32  to 
40  threads  for  smaller  screw  work,  such  as  adjusting  screws,  light  tubing, 
threads  and  similar  work.  By  confining  screw  pitches  to  those  given 
above,  and  eliminating  the  intermediate  pitches,  the  number  of  taps  and 
dies  necessary  is  relatively  small,  and  yet  the  selection  is  large  enough  to 
meet  all  ordinary  shop  conditions. 

With  reference  to  increasing  the  range  of  the  S.  A.  E.  bolt  standard, 
I  am  interested  in  learning  if  there  is  any  demand  for  sizes  larger  than 
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i]/^  inches,  especially  on  heavy  truck  work;  not  so  much  for  the  screws, 
however,  as  for  the  nuts.  I  can  see  that  there  might  be  occasion  for  the 
use  of  larger  nuts  to  fit  threaded  rods  and  studs.  It  would  be  interesting 
CO  learn  what  the  members  think  of  the  advisability  of  extending  the 
present  S.  A.  E.  screw  (and  nut)  standard. 

This  inquiry  is  prompted  by  the  reply  received  from  one  of  the  largest 
automobile  manufacturers  to  the  letter  sent  out  by  the  Society  asking  for 
information  regarding  the  larger  screw  threads.  This  reply  indicated  that 
the  screw  standard  has  been  extended  beyond  i^  inches,  the  pitch  re- 
maining the  same  (12  threads  per  inch). 

B.  B.  Bach  man: — I  was  rather  fearful,  from  Mr.  Utz's  remark,  that 
they  might  be  tempted  to  standardize  all  threads  for  over  inch  and  a  half 
to  one  pitch.  I  think  that  would  not  meet  the  requirements  of  the  in- 
dustry. 

John'  G.  Utz: — In  answer  to  Mr.  Bachman's  question,  I  want  to*  say 
first  that  at  present  we  are  merely  gathering  data  to  see  where  to  run 
the  line.  We  have  a  communication  from  the  Packard  <  Company  which 
is  quite  interesting,  inasmuch  as  it  seems  to  cover  the  situation  both  ways. 
They  have  standards  for  nuts  (not  mentioning  bolts)  larger  than  an 
inch,  up  to  two  and  a  half  inches,  the  S.  A.  R  standard  form  of  thread, 
12  to  the  inch;  and  in  all  other  cases  on  the  lists  of  their  threads  for 
standard  dimensions,  such  as  i^,  i  9/16,  if^,  and  so  on,  they  always  have 
an  18  thread.  Apparently  the  situation  may  direct  itself  towards  two 
threads  for  each  dimension  above  inch  and  a  half ;  of  course  the  fewer  the 
better.  There  are  times  when  a  fine  thread  can  be  used,  as  on  sheet  metal ; 
in  other  cases  a  coarse  thread  must  be  usd  on  account  of  other  conditions. 

SPEEDOMETER   DRIVES  HAFT    ENDS 

Chairman  Souther: — A  bit  of  new  business  has  come  up,  the  ques- 
tion whether  the  end  of  the  flexible  shafting  for  speedometT  drive 
should  be  referred  to  the  Miscellanous  Division  for  standardization.  Com- 
plaint has  come  from  axle  builders  and  from  car  builders  that  the  end  of 
the  speedometer  shaft  is  as  various  as  the  number  of  speedometers,  and 
something  should  be  done  with  it;  it  is  becoming  a  nuisance.  Is  it  the 
desire  of  those  present  that  that  should  be  submitted  for  standardization? 
That  is  the  question.  Are  there  any  remarks?  Those  in  favor  signify 
by  saying  "aye";  opposed,  "no."  It  is  a  vote.  It  is  a  little*  thmg,  but  it  is 
little  things  that  count.  

SPARK    PLUG    FINGER    FIT 

John  G.  Utz  : — It  seemed  the  consensus  of  opinion  that  the  spark 
plug  should  be  different  in  its  fit  from  an  ordinary  screw  thread,  having 
simply  what  is  called  a  finger  fit,  being  pulled  down  on  its  soft  gasket 
with  a  wrench,  and  likewise  broken  loose  with  a  wrench  and  unscrewed 
with  the  fingers.  It  will  therefore  be  noticed  when  the  prints  appear  that 
the  pitch  diameters  are  not  consistent  with  the  pitch  diameters  of  ordinary 
threads,  and  the  same  can  be  said  of  the  tap.  drills,  for  the  reason  men- 
tioned. 
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On  the  subject  of  the  spark  plug  taps  we  wrote  a  number  of  tap 
manufacturers  and  obtained  their  ideas  and  then  struck  an  average  that 
seems  to  be  very  fair,  particularly  as  it  takes  into  account  the  tap  drill 
recommended  to  be  used  ahead  of  the  taps.  The  exact  diameter  of  the 
}i  inch  tap  or  bolt  is  .875.  We  are  recommending  an  outside  diameter  of 
the  taps — not  the  plug  but  the  tap — of  from  .877  to  .879.  The  exact  pitch 
diameter  is  .839;  we  have  recommended  on  the  tap  a  pitch  diameter  of 
.841  to  .843.  We  have  recommended  as  a  tap  drill  size  .810  to  .813.  This 
looks  like  quite  a  large  tap  drill,  but  there  are  two  very  good  reasons 
for  it.  The  first  is  that  it  helps  make  the  finger  fit  of  the  plug  more  o^ 
a  sure  thing.  The  other  point  is  that  the  upper  limit,  .813,  is  a  half  a 
thousandth  over  a  13/16  drill,  which  makes  it  a  commercial  proposition, 
permitting  the  manufacturer  to  buy  standard  size  drills.  Sometimes  thev 
run  a  little  over  size,  though  if  they  came  exactly  to  size,  it  would  be 
within  the  limits  recommended,  permitting  the  use  of  that  drill  until  it 
wears  down  to  .0025  or  .003  from  the  exact  size. 

That  is  all  that  the  Division  has  to  report  at  this  time. 

President  Leland: — Gentlemen,  you  have  heard  the  report  of  the 
Miscellaneous  Committee.    Is  there  any  discussion? 

C.  C.  Hinkley: — I  would  like  to  inquire  why  it  would  be  necessary 
to  create  a  new  tap  standard  for  the  ?^-i8  spark  plug?  Why  should  it 
not  be  better  to  create  an  undersize  thread  spark  plug  and  maintain  the 
Ji-iS  standard  pitch  for  the  tap? 

John  G.  Utz: — The  recommended  limits  that  we  have  placed  on  that 
tap  are  about  an  average  of  what  the  tap  manufacturers  are  furnishing 
today  for  the  ^-18.  If  anything  we  have  drawn  the  limits  a  little  bit 
closer  than  the  tap  manufacturers  offer;  but  that  in  no  way  departs 
from  what  is  commonly  known  as  the  %-i8  tap.  It  is  merely  defining 
the  limits.  I  believe  that  such  limits  as  may  have  been  made  previously 
were  quite  indefinite,  as  we  as  a  committee  were  approached  by  the  new 
combination  or  association  of  spark  plug  manufacturers  requesting  us 
to  set  limits  that  they  could  work  to.  Apparently  the  previous  limits 
were  hazy,  or  else  there  were  none  at  all. 

E.  H.  Ehrman  : — The  pitch  diameter  of  the  spark  plug  thread  was  not 
specified  in  the  old  standard.  The  outside  diameter  was,  the  limits  being 
from  standard  to  .003"  undersize.  The  pitch  diameter  of  a  perfect  thread 
is  a  constant  amount  less  than  the  outside  diameter,  consequently  the  pitch 
diameter  would  range  from  exact  standard  for  an  outside  diameter  of 
•875  to  .003"  smaller  for  an  outside  diameter  .003''  less.  The  outside 
diameter  limits  have  not  been  disturbed. 

As  Mr.  Utz  says,  our  committee  has  compiled  the  data  received  in  reply 
from  inquiries  sent  out  to  the  various  tap  manufacturers.  These  data 
indicate  that  the  average  tap  ranges  in  pitch  diameter  from  .001"  over- 
size to  .003"  oversize,  leaving  a  difference  between  the  minimum  tap  pitch 
diameter,  and  the  maximum  spark  plug  pitch  diameter  of  .001".  That  is, 
in  a  tap  of  n  inimum  diameter  there  is  only  .001"  wear  before  it  becomes 
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too  small  to  tap  a  hole  which  will  take  a  spark  plug  of  maximum  size. 
The  pitch  diameter  dimensions  have  been  definitely  given  instead  of  being 
implied  as  heretofore. 


LOCK  WASHER  STANDARD 

DISCUSSION  AT  CAPE  MAY 

STANDARDS   COMMITTEE    MEETING 

Chairman  Souther: — The  matter  of  lock  washer  standardization  has 
been  quiet  for  about  two  years  and  now  comes  up  again  in  rather  a 
curious  way.  Last  winter  the  chairman  of  the  Lock  Washer  Division 
stated  that  he  had  no  report  to  make,  that  there  were  very  few  orders 
for  lock  washers  outside  of  the  Society  of  Automobile  Engineers  stand- 
ard. I  requested  him  at  that  time  to  make  that  statement  in  writing. 
About  the  middle  of  April  I  received  word  from  him  that  an  increasing 
number  of  people  were  not  using  the  S.  A.  E.  washer  standard  and  that 
he  could  not  understand  it.  In  a  recent  letter  the  only  explanation  he 
offered  was  that  he  had  one  or  two  very  large  contracts  from  very  large 
users  of  lock  washers  who  did  not,  for  some  reason  or  other,  specify 
S.  A.  E.  lock  washers.  Are  there  any  here  who  have  any  criticism  to 
make  of  the  S.  A.  E.  standard? 

C.  W.  McKinley  :— I  have  had  a  great  deal  of  trouble  with  a  lot  of 
J4  and  5/16  light  duty  lock  washers;  after  screwing  the  nuts  down  the 
washers  opened  up,  becoming  oval  and  losing  their  holding  power. 

Chairman  Souther  : — In  other  words,  they  were  of  too  light  cross- 
section  ? 

C.  W.  McKinley:— Yes. 

Chairman  Souther: — How  about  the  other  section? 

C.  W.  McKinley: — The  other  section  seemed  to  stand  up  pretty  well, 
although  it  caused  a  great  deal  of  cutting  when  it  was  disengaged,  spoiled 
the  surface. 

Chairman  Souther: — Have  you  any  suggestion  as  a  remedy? 

C.  W.  McKinley: — None  in  particular,  except  in  cases  where  that  is 
objectionable,  to  use  something  different  from  the  standard,  a  wider  or  a 
thinner  lock  washer.  In  my  fittings  I  find  that  the  heavy  duty  lock  washer 
is  very  satisfactory. 

Chairman  Souther: — The  reason  for  there  being  two  weights  of  lock 
washer  is  the  fact  that  the  light  series  is  used  with  soft  metals  and  the 
heavy  series  with  harder  metals.  If  the  lighter  series  is  too  light  for 
hard  usage,  that  is  what  the  heavy  series  is  intended  for.  If,  on  the 
other  hand,  the  lighter  series  is  too  light  for  any  use,  we  ought  to 
modify  it.    Have  you  any  thought  along  that  line? 

C.  W.  McKinley  : — No.  buj  I  think  the  trouble  is  due  to  incorrect 
heat  treatment  of  the  washers. 

Chairman  Souther :— What  is  the  character  of  the  trouble;  drawing 
at  too  high  a  temperature,  is  it  not? 
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C.  W.  McKinley: — The  trouble  is  very  general  in  sizes  below  three- 
eighths  in  the  light  series. 

Chairman  Souther:— The  heavy  series  is  all  right? 

C  W.  McKinley:— Yes. 

Chairman  Souther: — If  there  are  no  further  remarks  we  will  trans- 
mit the  comments  received  here  to  the  committee  and  have  them  go  over 
the  smaller  sizes  of  the  light  series.  This  is  the  first  criticism  we  have 
had  of  that  design,  and  it  may  be,  as  stated,  a  question  of  materials  and 
treatment  rather  than  dimensions. 

C.  W.  Spicer: — I  think  the  last  suggestion  is  perhaps  right,  but  we 
use  a  great  many  three-eighths  and  five-sixteenths,  and  are  having,  by 
watching  our  source  of  supply  carefully,  very  little  trouble.  We  find  that 
even  against  steel  they  stand  being  set  down  and  loosened  up  several 
times,  with  no  serious  difficulty  even  in  the  light  section.  I  have  seen  in 
some  cars  the  use  of  a  still  lighter  section,  which  absolutely  was  no  good. 

A.  P.  Brush  : — Do  the  S.  A.  K  specifications  on  lock  washers  go  into 
detail  enough  to  suggest  the  tensile  strength  of  steel  and  heat  treatment 
of  it? 

Chairman  Souther: — The  temper  and  toughness  tests  are  very  care- 
fully brought  out  in  the  standard,  as  follows: 

"Temper  Test: — After  compression  to  flat,  reaction  shall  be  sufficient 
to  indicate  necessary  spring  power  and  on  a  subsequent  compression  to 
flat  the  lock  washer  shall  manifest  no  appreciable  loss  in  reaction/' 
That  is,  there  will  be  no  setting. 

"Toughness: — Forty-five  per  cent,  of  the  lock  washer,  including  one 
end,  shall  be  firmly  secured  in  a  vise,  and  45  per  cent.,  including  the  other 
end,  shall  be  secured  firmly  between  parallel  jaws  of  a  wrench.  Move- 
ment of  the  wrench  at  right  angle  to  helical  curve  shall  twist  the  lock 
washer  through  45  degrees  without  sign  of  fracture,  and  shall  twist  the 
lock  washer  entirely  apart  within  135  degrees."  This  is  the  limit  for 
brittleness  and  the  limit  for  toughness. 

A.  P.  Brush  : — I  have  known  of  trouble  in  some  of  the  heavier  series 
with  brittleness,  and  I  wondered  if  the  S.  A,  E.  had  gone  far  enough  to 
at  least  make  a  suggestion  of  some  analysis  and  heat  treatment  which 
might  perhaps  help  make  them  more  uniform. 


1914  TENNIS  TOURNAMENT 

The  1914  tennis  tournament  which  was  brought  to  a  conclusion  only 
recently,  was  won  by  Herbert  Chase,  J.  E.  Schipper  contesting  the  singles 
championship  with  him  in  the  finals,  after  having  defeated  David  Bee- 
croft,  6-4,  6-4  in  the  semi-finals.  The  score  in  the  final  match  was 
6-2,  6-2. 
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NOMINATION  OF  OFFICERS 

The  19 14  Nominating  Committee,  consisting  of  R.  H.  Combs 
(Chairman),  H.  E.  Coffin,  C.  W.  Spicer,  R.  J.  Nightingale  and 
Herbert  Chase  (Secretary),  has  advised  the  office  of  the  Society 
of  the  names  of  consenting  nominees  for  the  offices  next  falling 
vacant  under  the  Constitution,  as  follows : 

For  President,  William  H.  VanDervoort. 
«         For  First  Vice-president,  Frederick  R.  Hutton. 
For  Second  Vice-president,  Joseph  A.  Anglada. 
For  Treasurer,  Arthur  B.  Cumner. 

For  Councilors. 
C.  B.  Rose,  191 5  and  19 16. 
John  Wilkinson,  191 5  and  19 16. 
William  P.  Kennedy,  1915  and  1916. 
Frank  M.  Germane,  191 5. 


MEMBERS  ELECTED  DURING  OCTOBER 

MEMBERS 

Anderson,  Robert  M.,  Stevens  Institute  of  Technology,  Hoboken,  N.  J. 
Clarke,  Alex.  P.,  Firth-Sterling  Steel  Company,  McKeesport,  Pa. 
Coleman,  Clyde  J.,  Premium  Point  Park,  New  Rochelle,  N.  Y. 
Moore,  Edgar  D.,  American  Electric  Car  Company,  Saginaw,  Mich. 
Page,  Victor  W.,  4  Arnold  Court,  Bristol,  Conn. 
Sackman,  William  H.,  516  Grier  Street,  Williamsport,  Pa. 
Woodbury,  A.  C,  575  West  177th  Street,  New  York  City. 

ASSOCIATES 

Frewen,  Thomas  F.,  7826  Kelly  Street,  Pittsburgh,  Pa. 
Martin,  Frank  H.,  233  West  58th  Street,  New  York  City. 
Murfey,  S.  L.  Grant  Lees  Gear  Company,  Cleveland,  Ohio. 
Raseley,  H.  A.,  9  Bridge  Street,  Sydney,  N.S.W.,  Australia. 

JUNIORS 

Dick,  Robert  I.,  Dart  Motor  Truck  Co.,  Waterloo,  Iowa. 
Taylor,  William,  Box  444,  Walkerville,  Ont. 
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NOMENCLATURE  DIVISION   DISCONTINUED 

At  the  last  meeting  of  the  Council  it  was  decided  that  in  view  of 
the  great  amount  of  work  involved  in  the  determination  of  nomenclature 
of  motor  car  elements  and  parts,  and  of  the  members  of  the  Nomenclature 
Division  not  having  the  necessary  time  to  go  into  the  detail  ramifications, 
the  Division  should  be  discontinued  with  thanks  for  what  it  has  accom- 
plished and  the  work  be  taken  up  at  the  office  of  the  Society  for  the 
present. 

It  is  the  intention  to  prepare  tentative  classifications  of  parts  covering 
groups  entering  into  the  construction  of  cars,  for  the  purpose  of  submitting 
the  same  to  specialists  in  and  manufacturers  of  each  group  for  criticism, 
the  replies  received  to  be  compiled  into  final  lists  to  be  submitted  to 
committees  to  be  appointed  later. 


FITTING  BALL  BEARINGS 

By   ¥.  J.  Jakosch* 
(Member  of  the  Society) 

Mr.  A.  Kiebe  in  his  paper  entitled  "Mounting  of  Ball  Bearings,"  pub- 
lished in  the  S.  A.  E.  Bulletin  for  October,  1913,  gives  tolerances  for 
shaft  diameters  and  ball  bearing  housings,  for  the  purpose  of  recom- 
mending a  proper  press  fit  for  the  inner  race  and  a  sliding  fit  for  the 
outer  race.  The  figures  given  by  Mr.  Riebe  allow  very  large  limits,  which 
if  followed  would,  in  my  opinion,  cause  difficulties  in  mounting  ball 
bearings  upon  the  shaft,  and,  more  important,  the  operation  of  ball  bear- 
ings mounted  in  such  a  way  would  be  seriously  affected  in  practical 
service. 

It  is  a  well-known  rule  in  the  mounting  of  radial  ball  bearings  that 
the  inner  race  should  have  a  tight  fit  on  the  shaft,  while  the  outer  race 
should  be  placed  in  the  housing  with  a  sliding  or  sucking  fit.  The  prin- 
cipal reason  for  this  rule  is  that  in  most  cases  the  inner  race  is  rotating, 
while  the  outer  race  is  stationary  in  its  housing;  therefore  a  tight  fit 
should  prevent  a  movement  between  the  inner  race  and  the  shaft,  while 
the  sliding  or  sucking  fit  of  the  outer  race  should  allow  the  same  to  creep 
slowly  and  bring  different  parts  of  it  under  the  zone  of  the  load.  A 
press  fit  always  results  in  expansion  of  the  inner  race,  and  there  is  doubt 
as  to  what  extent  the  inner  race  can  be  expanded  without  cracking  it 
or  straining  the  material  too  much,  decreasing  carrying  capacity,  or,  a 
very  vital  point,  pressing  the  balls  tightly  between  the  raceways.  Such 
pressure  on  the  balls  results  in  an  elastic  deformation  of  them,  and  is 
very  likely  to  expand  the  outer  race  also.  A  ball  bearing  operating  under 
such  conditions  will  be  noisy  and  wear  out  quickly. 

•Chief  Enpineer,  J.   S.  Bretz  Company. 
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Considering  these  facts,  the  races  have  to  be  made  of  a  material  elastic 
enough  to  stand  slight  expansion  without  producing  a  strain  in  its  struc- 
ture, and  the  races  and  balls  must  be  assembled  with  a  slight  radial  shake 
in  order  to  provide  for  the  expansion  of  the  inner  race.  There  are, 
however,  certain  limits  to  these  conditions.  Practical  experience  has 
taught  that  the  press  fit — or,  in  other  words,  the  expansion  of  the  inner 
race — should  not  exceed  .0005  inch  to  .001  inch,  according  to  the  size  of 
the  bearing. 

Mr.  Riebe  stated  that  "the  workmen  grind  the  bore  until  the  minimum 
mandrel  will  enter,  which  means  the  bore  in  most  cases  will  be  some 
thousandths  of  a  millimeter  below  the  standard  size."  Also,  "our  bearing 
is  exact  and  always  under  the  standard  dimensions,"  that  is,  the  bore  is 
always  a  little  minus  but  never  plus.  This  is  a  common  practice  in  ball 
bearing  manufacture.  Therefore,  in  making  up  mounting  dimensions  for 
shafts,  or,  in  other  words,  limits  for  the  tight  fit  of  the  inner  race,  only 
the  minus  limits  actually  used  for  the  bore  of  ball  bearings  should  be 
taken  into  consideration.  I  believe  that  it  is  not  necessary  to  have  a  plus 
limit  -  for  grinding  the  bore  of  ball  bearings,  although  some  manufac- 
turers claim  such  a  limit  is  desirable  in  order  to  protect  them,  giving  a 
wider  range  for  possible  errors  in  grinding.  The  plus  limit  of  .0002  inch 
used  by  some  of  the  ball  bearing  manufacturers  should  be  abandoned  in 
making  press   fit   recommendations. 

Mr.  Riebe  recommended  in  table  No.  i  of  his  paper  spindle  diameters 
for  press  fit  for  inner  races  in  millimeters.  Converted  into  inches  this 
table  reads  as  follows: 


Inner  Race 
Diameter 
in  Mm. 

Bearing  Numbers 

Addition  to  Shaft 
Diameter  in  Inch 

Minimum       1 

Maximum 

10  to    20 
22  to    40 
45  to    75 
80  to  1 10 

200  to  204,   300  to  304.   403  to  404 
205  to  208,   305  to  308.   405  to  408 
209  to  215.   30Qto3l5,   409  to  415 
216  to  222.    316  to  322,   416  to  420 

.0002           1 
.0004 

.0006           ' 
.0008 

.0008 
.0010 
0012 
.0014 

Considering  the  minus  limit  for  bore  given  by  Mr.  Riebe,  with  .0004 
inch  added  for  all  sizes  of  ball  bearings,  the  following  press  fits  will 
be  obtained: 


-    . 

Inner  Race 
Diameter 
in  Mm. 

Bearing  Numbers 

Press  Fits  Obtained 
FROM  Table  I,  in  Inch 

Minimum 

Maximum 

10  to    20 
22  to    40 
45  to    75 
80  to  110 

200  to  204,   300  to  304.   403  to  404 
205  to  208,   305  to  308.   405  to  408 
209  to  215.    309  to  315.    409  to  415 
216  to  222,    316  to  322,   416  to  420 

.0006 
.0008 
.0010 
.0012 

.0012 
.0014 
.0016 
0018 
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As  stated,  a  number  of  ball  bearing  manufacturers  use  no  plus  limit 
at  all,  that  is,  they  specify  a  maximum  minus  limit  of  .0004  inch  to  .0007 
inch,  varying  with  the  size  of  bore.  In  this  case  the  press  fit  given  above 
would  be  from  .0001  inch  to  .0003  inch  larger. 

It  is  evident  that  such  large  press  fits  are  not  necessary  to  secure  a 
good  fit  on  the  shaft,  but  would  make  it  very  difficult  to  mount  the  inner 
race.  Furthermore,  these  press  fits  in  many  cases  would  cause  a  cracking 
of  the  inner  race  or  jam  the  balls  between  the  races,  consequently  ex- 
panding the  outer  race  also.  The  radial  shake  will  practically  never  run 
to  such  a  total  as  will  provide  the  necessary  space  for  the  expansion  of 
the  inner  race  under  these  conditions. 

Following  Mr.  Riebe's  ideas  of  press  fit  recommendations,  the  writer 
suggests  the  following  limits  for  shaft  diameter: 


Inner  Race 
Diameter 
in  Mm. 

Bearing  Numbers 

ADorriON  to  Shaft 
Diameter  in  Inch 

Minimum 

Maximum 

10  to    20 
22  to    40 
45  to    75 
80to  110 

200  to  204,   300  to  304,   403  to  404 
205  to  208.   305  to  308.   405  to  408 
209  to  215,   309  to  315,   409  to  415 
216  to  222.   316  to  322,   416  to  420 

.0 
.0 
.0 
.0 

.0003 
.0004 
.0006 
.0008 

These  limits  will  always  secure  a  tight  enough  fit  of  the  inner  race, 
as  in  most  cases  it  is  locked  sideways. 

In  regard  to  the  mounting  of  the  outer  race,  which,  as  explained  be- 
fore, should  have  a  sliding  or  sucking  fit  (piston  fit)  in  the  housing,  Mr. 
Riebe's  recommendation  reads  as  follows: 


Diameter  of 
Outer  Race 

Bearing  Numbers 

Tolerance  for  Inside  Bore 
OF  Housing,  in  Inch 

Plus 

Minus 

Up  to    50 

51  to  100 

101  to  150 

151  and  larger 

200  to  204.   300  to  303 
205  to  211,   304  to  309,   403  to  407 
212  to  217,    310  to  314,   408  to  412 
218  to  222,   315  to  322.   413  to  420 

.0004 
.0006 
.0008 
.0010 

.0 
.0 
.0 
.0 

The  diameter  of  the  outer  race  is  ground  from  standard  to  a  minus 
limit,  and  will  therefore  be  always  minus  but  never  plus.  Considering 
the  limits  for  outer  diameter  as  adopted  by  the  S.  A.  £.,  Mr.  Riebe's 
recommendation  gives  the  following  figures  for  piston  fits: 
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Diameter  of 

Outer  Race 

in  Mm. 

Bearing  Numbers 

Clbarancb  Bbtwbbn  Outbr 
Racb  and  Housing,  in  Inch 

Minimum 

Maximum 

Up  to    50 

51  to  100 

101  to  150 

151  and  larger 

200  to  204,   300  to  303 
205  to  211.   304  to  309.   403  to  407 
212  to  217,   310  to  314,   408  to  412 
218  to  222,   315  to  322.   413  to  420 

.0004 
.0006 
.0008 
.0010 

.0010 
.0014 
.0016 
.0022 

The  outer  race  should  never  have  a  press  fit  in  the  housing,  but  it  is 
just  as  bad  to  go  to  the  opposite  extreme  and  have  the  fit  too  loose. 
It  may  be  important  to  call  attention  to  a  fact  learned  in  practical  ex- 
perience, viz.,  that  the  outer  race  of  ball  bearings  is  hardened  steel,  while 
the  housings  are  usually  cast  iron,  of  much  softer  material;  conse- 
quently, the  outer  race  will  pound  the  material  of  the  housings  and  work 
loose  after  operating  under  load.  Vibrations  of  the  shaft  and  bearing  will 
naturally  increase  the  tendency  of  the  bearing  to  work  loose.  Of 
course,  it  may  be  considered  that  the  actual  minus  limits  used  by  some 
manufacturers  of  ball  bearings  are  smaller  than  the  standard  limits 
adopted  by  the  S.  A.  £.  Since  the  S.  A.  £.  tolerances  for  outer  race 
diameter  are  very  large,  and  there  is  considerable  difference  in  the  limits 
actually  used  by  the  ball  bearing  makers,  it  is  quite  difficult  to  recom- 
mend positive  figures  from  which  to  obtain  a  proper  sliding  fit  for  the 
outer  race  in  its  housing.  The  best  way,  naturally,  would  be  to  fit  every 
individual  ball  bearing  in  its  housing,  but  in  order  to  insure  inter- 
changeability,  the  writer  believes  a  sufficiently  loose  fit  will  be  obtained 
if  the  bore  in  the  housing  be  made  from  .0003  inch  to  .0006  inch  larger 
than  the  standard  outside  diameter  of  the  bearing. 


Meetings  Committee  Rules  as  to  Papers 

(Revised  October,  1914) 

1.  Securing  and  approval  of  papers  for  presentation  at  meet- 

ings of  the  Society  are  within  the  jurisdiction  of  the 
Meetings    Committee. 

2.  The    right    is    reserved    to    edit    accepted    manuscripts    of 

authors  as  to  style  and  form  and  as  to  substance  where 
the  last  named  is  deemed  objectionable. 

3.  Papers  are  accepted  upon  the  express  understanding  that 

the  authors  thereof  will  be  on  hand  promptly  at  the 
time  of  the  Society  meeting  scheduled  for  presentation 
of  the  same. 
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4.  Authors  will  be  advised  in  due  course  of  the  rejection  or 

acceptance  of  papers  in  modified  form  or  otherwise. 

5.  Accepted  papers  become  the  property  of  the  Society. 

6.  All  manuscripts  shall  be  typewritten  on  one  side  of  the 

paper  with  wide  space  between  lines  (preferably  triple 
space)  and  at  the  edges,  and  must  be  furnished  in  dupli- 
cate. Authors  are  requested  to  furnish  six  copies  of 
manuscripts  for  the  use  of  the  Meetings  Committee,  if 
feasible. 

7.  All  illustrations  and  tabular  matter  must  be  suitable   for 

reproduction  in  printed  form.  Authors  are  requested  to 
furnish  first-class  tracings  of  drawings  with  lettering  and 
figuring  thereon  large  enough  to  be  plainly  legible  when 
necessary  reduction  of  plate  size  is  made.  It  is  request- 
ed that  blueprints  of  tracings  and  extra  copies  of  photo- 
graphs be  furnished  for  use  with  the  above-mentioned 
extra  copies  of  manuscript. 

8.  Authors   are   asked   to   place   numerous   sub  -  headings    in 

their  manuscripts. 

9.  The  Society  reserves  the  right  of  prior  publication  of  all 

papers.  Authors  will  upon  request  be  furnished  with 
twenty  complimentary  copies  of  papers  and  can  purchase 
additional  copies  of  the  same  from  the  Society  at  a 
figure  which  will  be  named  upon  request.  Reprints  of 
papers  must  be  identical  in  form  as  published  by  the 
Society,  without  addition  or  omission  and  without  orna- 
mental covers,  etc. 

10.  Papers  accepted  for  presentation  at  Society  meetings  are 

almost  invariably  printed  in  advance  in  the  monthly 
Bulletin. 

11.  Promptly  upon  publication  copies  of  papers  are  furnished 

to  the  exchange  list  of  the  Society,  which  is  extensive. 

12.  The  inclusion  of  papers  in  the  Transactions  of  the  Society 

is  deter iiiined  by  the  Publication  Comnittee. 

13.  No  trade  names  shall  appear  on  plates  or  slides  presented 

in  connection  with  papers,  for  other  than  reference 
purposes. 

14.  No  matter  not  appearing  in  a  paper  as  edited  by  the  Society 

shall  be  presented  at  a  meeting  of  the  Society,  when  the 
said  additional  matter  is  in  the  discretion  of  the  presiding 
officer  of  the  meeting  considered  as  advertising. 

15.  Manuscripts  of  papers  must  be  submitted  by  authors  thirty 

days  in  advance  of  the  meeting  for  presentation  at  which 
the  manuscripts  are  submitted. 
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REVISED  BY-LAWS  AND   RULES 

BY-LAWS 

CANDIDATES  FOR   MEMBERSHIP 

Bi — A  candidate  for  admission  to  the  Society  as  a  Member,  Associate 
or  Junior  must  make  application  on  a  form  approved  by  the  Council,  upon 
which  he  shall  write  a  statement  giving  a  complete  account  of  his  qualifica- 
tions and  engineering  or  other  required  experience,  and  an  agreement  that 
he  will,  if  elected,  conform  to  the  Constitution,  By-Laws  and  Rules  of  the 
Society.  He  shall  refer  to  at  least  five  Members,  Associates  or  Juniors 
with  whom  he  is  acquainted. 

B2 — Applications  for  admission  to  the  Society  from  persons  who  are 
not  resident  in  the  United  States  or  Canada,  or  who  may  be  so  situated  as 
not  to  be  personally  known  to  five  Members,  Associates  or  Juniors  of  the 
Society,  as  required  in  the  foregoing  paragraph,  may  be  elected  by  the 
Council,  after  sufficient  evidence  has  been  secured  to  show  that  in  its  opin- 
ion the  applicant  is  eligible  for  admission  to  the  respective  grade. 

B3 — References  shall  not  be  required  of  candidates  for  Honorary, 
Departmental  or  Affiliate  Membership. 

B4 — The  references  for  each  candidate  for  admission  to  the  Society  or 
student  enrollment  may  be  requested  to  make  confidential  communication 
setting  forth  in  detail  such  information,  personally  had  by  them,  as  will 
enable  the  Council  to  arrive  at  a  proper  estimate  of  eligibility  of  the  can- 
didate. 

B5 — Each  applicant  for  student  enrollment  shall  be  endorsed  by  a  mem- 
ber of  the  Society  and  approved  by  the  Council.  Student  enrollment  shall 
be  revocable  at  the  pleasure  of  the  Council.  Enrolled  students  shall  receive 
the  regular  monthly  publication  and  may  attend  meetings  of  the  Society. 

B6 — The  Secretary  shall  present  to  the  Council  at  each  meeting,  appli- 
cations of  candidates  for  membership  in  the  Society,  except  in  the  case  of 
Honorary  Members.  He  shall  announce  to  the  candidates  the  result  of 
the  application. 

The  name  of  an  applicant  for  membership  must  be  printed  in  at  least 
one  issue  of  a  publication  of.  the  Society,  prior  to  election. 

B7 — The  references  of  an  applicant  who  has  failed  of  election  may, 
w!th  his  consent,  present  to  the  Council  a  written  request  for  a  resubmis- 
sion of  his  name.  The  Council  may,  in  its  discretion,  by  a  three-fourths 
vote  of  the  members  present,  order  the  name  of  the  applicant  resubmitted 
for  election. 

B8 — Election  to  Honorary  Membership  shall  be  by  letter  ballot  of  the 
Council.  A  notice  of  such  proposed  election  shall  be  mailed  by  the  Secre- 
tary to  each  member  of  the  Council  at  least  sixty  days  in  advance  of  the 
date  set  for  the  closure  of  such  election. 

ELECTION  OF  OFFICERS 

Bg— The  Secretary  shall  mail  to  each  member  entitled  to  vote,  at  least 
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thirty  days  before  the  Annual  Meeting,  the  names  of  the  candidates  for 
office  proposed  for  election  by  the  Nominating  Committee  or  Committees. 

Bio — The  names  of  the  candidates  proposed  by  the  Nominating  Com- 
mittee or  Committees,  and  the  respective  offices  for  which  they  are  candi- 
dates, shall  be  printed  in  separate  lists  on  the  same  ballot  sheet,  each  list  of 
candidates  to  be  printed  under  the  names  of  the  members  of  the  particular 
committee  which  proposed  it. 

Bii — The  name  of  any  candidate  on  the  ballot  may  be  erased  and  the 
name  of  any  person  qualified  to  hold  the  office  written  in  its  stead.  The 
voter  shall  enclose  said  ballot  in  a  sealed  blank  ballot  envelope  which  he 
shall  then  enclose  in  a  second  sealed  outer  envelope  pn  which  he  shall,  for 
identification,  write  his  name  in  ink.  The  ballot  thus  prepared  and  enclosed 
shall  be  mailed  or  delivered  unopened  to  the  Tellers  of  Election  of  Officers. 
The  Secretary  shall  certify  to  the  competency  and  the  signature  of  all 
voters. 

The  Tellers  shall  not  receive  any  ballot  after  the  stated  time  of  closure 
of  voting.  A  ballot  without  the  endorsement  of  the  voter  written  in  ink 
on  the  outer  envelope  is  defective  and  shall  be  rejected  by  the  Tellers.  At 
the  first  session  of  the  Annual  meeting  the  Tellers  shall  first  open  and  de- 
stroy the  outer  envelopes  and  then  canvass  the  ballots  and  certify  the  result 
to  the  meeting  of  the  Society. 

Bi^^In  case  of  a  tie  in  the  vote  for  any  officer,  the  President  or,  in  his 
absence,  the  presiding  officer,  shall  cast  the  deciding  vote. 

B13 — A  ballot  which  contains  more  names  marked  by  a  cross  on  it  than 
there  are  officers  to  be  elected,  is  thereby  defective,  and  shall  be  rejected 
by  the  Tellers. 

FEES  AND  DUES 

B 14— The  initiation  fee  and  the  current  annual  dues  of  the  first  year 
shall  be  due  and  payable  on  notice  of  election  to  membership,  and  upon 
the  payment  the  member  will  be  entitled  to  the  Society's  publications  for 
the  year.  Thereafter  the  annual  dues  shall  be  due  and  payable  on  the  first 
day  of  October  in  each  year. 

The  annual  dues  for  Student  Enrollment  shall  be  due  and  payable  upon 
notice  of  enrollment. 

The  initiation  fee  for  Departmental  Member  shall  be  due  and  payable 
upon  notice  of  election  and  upon  such  payment  such  member  will  be  en- 
titled to  the  Society's  current  publications. 

B15 — A  Member  in  arrears  for  three  months  shall  not  be  entitled  to 
vote  until  such  arrears  have  been  paid.  Should  the  right  to  vote  be  ques- 
tioned, the  books  of  the  Society  shall  be  conclusive  evidence. 

« B16— The  Secretary  shall  present  to  the  Council  the  name  of  any  Mem- 
ber, Associate,  Junior  or  Affiliate  Member  in  arrears  for  more  than  three 
months,  and  such  member  shall  not  receive  the  publications  of  the  Society 
until  such  arrears  are  fully  paid.  A  person  dropped  from  the  rolls  for  non- 
payment of  dues  may  at  the  discretion  of  the  Council  be  restored  to  the 
privileges  of  membership,  upon  payment  of  all  arrears. 
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FINANOAL  ADMINISTRATION. 


B17 — The  Council  shall  each  year  consider  the  recommendations  of  the 
Finance  Committee  concerning  the  expenditures  necessary  for  the  work  of 
the  Society  during  each  coming  fiscal  year.  The  apportioning  of  the  work 
of  the  Society  among  the  various  administrative  and  other  committees  shall 
be  on  a  basis  approved  by  the  Council  and  in  harmony  with  the  Constitu- 
tion and  By-Laws.  The  appropriations  approved  by  the  Council,  or  so 
much  thereof  as  may  be  required  for  the  work  of  the  Society,  shall  be 
expended  by  the  Secretary  acting  as  General  Manager,  under  the  direction 
of  the  various  committees  of  the  Society,  and  all  bills  against  the  Society 
for  such  expenditure  shall  be  certified  by  the  Secretary  and  shall  then  be 
sent  to  the  Finance  Committee  monthly  for  approval.  Money  shall  not  be 
paid  out  by  any  officer  or  employee  of  the  Society  except  upon  vouchers 
duly  audited  or  authorized  by  the  Finance  Committee  or  the  Council. 

FINANCE  COMMITTEE 

B18 — The  Finance  Committee  shall,  under  the  direction  of  the  Council, 
have  supervision  of  the  financial  afiPairs  of  the  Society,  including  the 
books  of  account.  The  Committee  may  cause  the  accounts  of  the  Society 
to  be  audited  and  approved  annually  by  a  chartered  or  other  competent 
public  accountant.  The  Committee  shall  make  recommendations  to  the 
Council  as  to  investments,  and,  when  called  upon  by  the  Council,  advise 
upon  financial  questions. 

MEETINGS  COMMITTEE 

B19 — It  shall  be  the  duty  of  the  Meetings  Committee  to  procure  pro- 
fessional papers,  pass  upon  their  suitability  for  presentation,  and  suggest 
topical  subjects  for  discussion  at  the  meetings.  The  Committee  may  refer 
any  paper  presented  to  the  Society  to  a  person  or  persons  especially  quali- 
fied by  theoretical  knowledge  or  practical  experience  for  suggestion  or 
opinion  as  to  the  suitability  of  the  paper  for  presentation.  Papers  from 
non-members  shall  not  be  accepted  except  by  unanimous  vote  of  the 
Committee. 

The  Committee  shall  arrange  the  program  of  each  meeting  of  the  Soci- 
ety, and  have  general  charge  of  the  entertainments  to  be  provided  for  the 
members  and  guests  at  each  meeting.  It  shall  prohibit  the  distribution  or 
the  exhibition  for  other  than  reference  purposes  of  all  advertising  circulars 
or  trade  literature  at  the  headquarters  or  at  the  meeting  place  of  the 
Society. 

PUBUCATION  COMMITTEE 

B20— The  Publication  Committee  shall  review  all  papers  and  discus- 
sions which  have  been  presented  at  the  meetings  of  the  Society  or  its 
Sections,  and  decide  what  papers  or  discussions,  or  parts  of  the  same  shall 
be  printed  in  the  publications  of  the  Society  and  what  shall  be  omitted. 
The  Committee  will  be  expected  to  publish  all  such  data  as  will  be  of 
assistance  to  engineers  or  investigators  in  their  work. 
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MEMBERSHIP  COMMITTEE 

B21 — It  shall  be  the  duty  of  the  Meinhership  Committee  to  devise  and 
to  carry  into  effect,  with  the  approval  of  the  Council,  ways  and  means  for 
increasing  the  membership  of  the  Society  in  accordance  with  the  provisions 
of  the  Constitution  as  to  the  qualifications  for  membership. 

HOUSE  COMMITTEE 

B22— It  shall  be  the  duty  of  the  House  Committee  to  have  the  care, 
management  and  maintenance  of  the  rooms  of  the  Society  and  its  furnish- 
ings. 

EXECUTIVE  COMMITTEE 

B23 — The  Executive  Committee,  if  appointed  by  the  Council,  shall  make 
a  report  of  its  acts  at  each  session  of  the  Council,  for  approval.  The 
Secretary  may  take  part  in  the  deliberations  of  the  Executive  Committee, 
but  shall  not  have  a  vote  therein. 

NOMINATING  COMMITTEES 

B24 — It  shall  be  the  duty  of  the  Nominating  Committee  to  organize  at 
the  summer  meeting  of  the  Society  and  to  send  to  the  Secretary,  on  or 
before  October  1st,  the  names  of  consenting  nominees  for  the  elective 
offices  next  falling  vacant  under  the  Constitution.  The  report  of  the  Com- 
mittee shall  be  printed  in  the  next  current  publication  of  the  Society. 

B25 — A  special  Nominating  Committee,  if  organized,  shall,  on  or  before 
November  15th,  present  to  the  Secretary  the  names  of  the  candidates  nomi- 
nated by  it  for  the  elective  offices  next  falling  vacant  under  the  Constitu- 
tion, together  with  the  written  consent  of  each.  The  report  of  the  Commit- 
tee shall  be  printed  in  the  next  current  publication  of  the  Society. 

SOCIETY  DELEGATES 

B26 — The  Council,  may,  in  its  discretion,  appoint  a  member  or  members 
of  any  grade  of  the  Society,  or  other  person  or  persons,  to  represent  it  at 
meetings  of  societies  of  kindred  aim  or  at  public  functions.  The  duties  of 
such  delegates  shall  terminate  with  the  occasion  for  which  they  were  ap- 
pointed. 

TELLERS 

B27— The  presiding  officer  shall,  at  the  first  session  of  the  Annual  Meet- 
ing, appoint  three  Tellers  of  Election  of  Officers,  whose  duties  shall  be  to 
canvass  the  votes  cast,  and  report  the  result  to  the  meeting.  Their  term  of 
office  shall  terminate  when  their  report  of  the  canvass  is  presented  to  the 
meeting. 

B28 — The  President  shall  appoint  three  Tellers  to  canvass  any  letter 
ballots  which  shall  be  ordered  by  the  Council  or  by  the  Society. 

MEETINGS 

B29— The  Annual  Meeting  of  the  Society  shall  be  the  first  regular  meet- 
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ing  of  the  calendar  year,  and  the  Scmi-Annual  Meeting  shall  be  the  second 
regular  meeting  of  the  calendar  year.  The  business  session  of  the  Annual 
and  of  the  Semi-Annual  Meeting  shall  be  the  first  session  of  each  such 
meeting. 

Notice  of  the  Annual  and  Semi-Annual  Meetings  of  the  Society  shall 
be  printed  in  a  publication  of  the  Society  not  less  than  thirty  days  before 
the  date  or  dates  of  each  such  meeting. 

SECRETARY 

Bjo — The  Secretary  of  the  Society  shall  be  the  Secretary  of  the  Council. 

The  Secretary  shall,  under  the  supervision  of  the  Finance  Committee, 
have  charge  of  the  books  of  account  of  the  Society ;  shall  make  and  collect 
all  bills  against  members  or  others;  shall  have  charge  of  all  bills  against 
the  Society,  and  shall  keep  an  account  of  the  same,  and  present  them  in 
proper  form  to  the  Finance  Committee  for  approval. 

All  funds  received  by  any  person  for  the  Society  shall  be  delivered  to 
the  Secretary,  who  shall  immediately  enter  them  in  the  books  of  account, 
and  deposit  such  funds  as  he  receives  to  the  credit  of  the  Society,  in  a  bank 
to  be  designated  by  the  Council. 

TREASURER 

B3I — The  Treasurer  shall  make  payments  only  upon  the  approval  of 
the  Finance  Committee,  or  upon  the  direction  of  the  Council  by  resolution. 
He  shall  furnish  a  bond  for  the  faithful  performance  of  his  duties  to  such 
amount  as  the  Council  may  require,  such  bond  to  be  procured  from  an  in- 
corporated guarantee  company,  at  the  expense  of  the  Society. 

CERTIFICATES 

B32 — Each  Member,  Associate,  Junior,  Departmental  Member  and  Affil- 
iate Member  shall,  subject  to  such  rules  as  the  Council  may  establish,  be 
entitled  to  a  certificate  of  membership,  signed  by  the  President  and  Secre- 
tary of  the  Society.  Every  such  certificate  shall  remain  the  property  of 
the  Society  and  be  returned  to  it  on  demand  of  the  Council. 

PROXIES 

B33 — Each  proxy  authorizing  a  voting  member  to  vote  for  an  absent 
Member,  shall  be  signed  by  such  absent  Member,  with  an  attesting  witness, 
and  be  submitted  to  the  Secretary  for  verification  of  the  Member's  right  to 
vote  at  the  meeting  at  which  the  right  is  to  be  exercised. 

EMBLEMS 

B34— The  emblem  of  each  grade  of  membership  approved  by  the  Council 
shall  be  worn  by  those  only  who  belong  to  that  grade.  The  official  sta- 
tionery shall  be  used  only  by  Officers  and  Committees  of  the  Society. 
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TITLES 

B35 — ^Thc  approved  abbreviations  of  the  title  of  the  various  grades  of 
membership  are  as  follows : 

For  Honorary  Members Hon.  M.S.A.E. 

For  Members M.S.A.E. 

For  Associates A.S.A.E. 

For  Juniors Jun.  S.A.E. 

For  Departmental  Members Depart'l  Mem.  S.A.E. 

For  Affiliate  Members Affil.  Mem.  S.A.E. 

RULES 

Ri — The  Secretary's  office  shall  be  open  on  business  week  days  from 
9  A.M.  to  5  P.M.;  on  business  Saturdays  from  9  a.m.  to  i  p.m. 

R2 — The  Secretary  shall  provide  an  identification  badge  or  pin  for  each 
member  or  guest  attending  the  regular  meetings.  A  register  shall  be  kept 
for  each  regular  meeting,  to  record  the  attendance  of  members  and  guests. 

ORAL  DISCUSSION 

R3 — Each  person  shall  be  limited  to  five  minutes  in  the  oral  discussion 
of  a  paper,  unless  the  time  be  extended  by  unanimous  consent.  A  person 
who  has  once  had  the  floor  may  not  claim  it  again  until  all  the  others 
who  desire  to  speak  on  the  subject  under  discussion  have  been  heard. 
Authors  shall  have  not  less  than  five  minutes  to  close  discussion  on  their 
papers. 

PAPERS 

R4 — ^The  Meetings  Committee  shall  deliver  to  the  Secretary  all  papers  it 
recommends  for  presentation  at  the  professional  sessions  of  the  Society 
meetings  in  time  to  permit  the  printing  and  distribution  of  the  papers  in 
advance  of  the  meetings. 

R5 — ^The  Secretary  shall  have  sole  possession  of  papers  and  illustra- 
tions between  the  time  of  their  approval  by  the  Meetings  Committee  and 
their  presentation  at  the  professional  sessions  of  the  Society. 

R6 — So  far  as  feasible  or  necessary,  a  copy  of  the  reported  discussion 
shall  be  sent  to  each  member  who  presented  it,  with  the  request  that  he 
correct  errors  or  omissions  and  return  the  same  promptly  to  the  Secretary. 

R7 — Members  may  order  reprints  of  papers  from  the  Society,  provided 
that  such  copies  are  not  to  be  resold. 

R8 — The  Secretary  may  furnish  each  author  twenty  copies  of  his  paper 
without  charge.  He  may  also  furnish  to  the  press  copies  of  papers  in 
advance  of  or  after  meetings. 

LOCAL  COMMITTEE 

R9 — The  entertainment  to  be  provided  for  the  members  and  guests  at 
any  meeting  of  the  Society  in  any  city  may  be  in  charge  of  a  Local  Corn- 
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mittee,  subject,  however,  to  the  general  approval  of  the  Meetings  Com- 
mittee. 

Rio — ^A  member  of  any  grade  may  invite  a  non-member  to  the  pro- 
^ssional  sessions  of  any  regular  meeting  of  the  Society,  except  in  case 
of  a  special  ruling  by  the  Council.  Such  invited  guest  shall  not  take  part 
in  any  discussion  without  the  permission  of  the  presiding  officer.  Invita- 
tions to  guests  of  members  for  entertainments  provided  for  the  Society 
shall  be  in  the  discretion  of  the  Local  Committee. 


CHANGES  OF  ADDRESS  OF  S.A.E.   MEMBERS 

Brainard,  George  C,  formerly  engineer,  Roger  B.  McMullen,  Detroit, 
Michigan;  now  in  sales  and  engineering  departments,  Hydraulic 
Pressed  Steel     Company,  Cleveland,  Ohio. 

Braun,  Theo.  C,  now  laboratory  assistant,  Piatt  &  Washburn  Mfg. 
Company,  Bayonne,  N.  J. 

Charters,  D.  B.,  formerly  mechanical  engineer,  Model  Gas  Engine 
Works,  Peru.  Ind. ;  now  engineer,  Pittsburgh  Model  Engine 
Co.,  Pittsburgh,  Pa. 

Clement,  Carl  H.,  formerly  chief  engineer  and  sales  manager,  Metal 
Products  Company,  Detroit,  Michigan;  now  sales  engineer. 
Bock  Bearing  Company,  Toledo,  Ohio. 

Douglas,  S.  A.,  formerly  special  factory  representative,  Jones  Speeds 
ometer  Company,  New  York  City;  now  special  factory  repre- 
sentative, Stewart-Warner  Speedometer  Corp.,  Chicago,  Illinois. 

Greenburg,  Alfred  A.,  formerly  sales  manager,  Baltimore  Tube  Cona- 
pany,  Baltimore,  Maryland;  now  sales  manager.  The  Kosmath 
Company,  Detroit,  Michigan. 

Hatch,  Darwin  S.,  formerly  technical  editor.  Class  Journal  Publish- 
ing Company,  Chicago,  Illinois;  now  managing  editor.  Light 
Car  Publishing  Company,  Detroit,  Michigan. 

Hubbard,  Floyd  B.,  formerly  motor  designer,  Buda  Company^  Harvey, 
Illinois;  now  connected  with  Saxon  Motor  Company,  Detroit, 
Michigan. 

Jackson,  P.  Edmund,  formerly  manager,  Jackson  Radiator  Company, 
Detroit,  Michigan;  now  sales  engineer,  Fedders  Mfg.  Company, 
Detroit,  Michigan. 

Lowy,  Emil  M.,  formerly  mechanical  engineer  and  technical  repre- 
sentative, Olin  Giberson  &  Lowy,  New  York  City;  now  presi- 
dent, Riebe  Ball  Bearing  Company,  New  York  City;  also  secre- 
tary and  treasurer,  Magneto  Parts  Company,  New  York  City. 
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McCuUa,  Wm.  R.,  formerly  assistant  research  engineer,  Packard 
Motor  Car  Company,  Detroit,  Michigan;  now  assistant  chief 
engineer,  Knox  Motors  Company,  Springfield,  Mass. 

Ranger,  Karl  F.,  formerly  checker,  Chase  Motor  Truck  Company, 
Syracuse,  N.  Y.;  now  connected  with  Chalmers  Motor  Com- 
pany, Detroit,  Michigan. 

Stickles,  E.  H.,  formerly  sales  manager,  Sunderman  Safety  Carbureter 
Corp.,  Newburgh,  N.  Y. ;  now  president,  Holt-Welles  Co.,  Inc., 
New  York  City. 

Szekely,  O.  E.,  now  connected  with  the  Velie  Motor  Vehicle  Com- 
pany, Moline,  Illinois. 

Trego,  Frank  H.,  formerly  research  engineer,  Packard  Motor  Car 
Company,  Detroit,  Michigan;  now  assistant  general  manager, 
Knox  Motors  Company,  Springfield,  Mass. 

Vincent,  C.  H.,  formerly  manager,  Hudson  Motor  Car  Company,  San 
Francisco,  Cal.;  now  experimental  engineer,  Ferro  Machine  & 
Foundry  Company,  Cleveland,  Ohio. 

Wade,  Chas.  E.,  formerly  connected  with  Chas.  E.  Wade  Sales  Com- 
pany, Detroit,  Michigan;  now  manager  of  sales,  Anderson 
Forge  &  Machine  Company,  Detroit,  Michigan. 

Webster,  D.  B.,  formerly  experimental  engineer,  Hudson  Motor  Car 
Company,  Detroit,  Michigan;  now  connected  with  National 
Motor  Vehicle  Company,  Indianapolis,  Ind. 


APPLICATIONS  FOR  MEMBERSHIP 

A  list  of  current  applications  for  membership  is  given  below. 
The  members  are  urged  to  send  for  the  consideration  of  the 
Council  any  pertinent  information  with  regard  to  those  whose 
names  are  given  which  the  Council  should  have  prior  to  the  elec- 
tion of  any  of  the  said  applicants.  It  is  requested  that  com- 
munications from  the  members  in  this  connection  should  be  sent 
promptly. 

Batenburg,  P.,  Chief  Engineer,  Four-Whcel  Drive  Auto  Company,  Clin- 

tonville,  Wis. 
Bull,  Arthur  A.,  Designer,  Engineering  Department,  Northway  Motor  & 

Manufacturing  Company,  Detroit,  Mich. 
Delay,  Christian,  Draftsman,  Geneva,  Switzerland. 

Drake,  J.  Walter,  President,  Hupp  Motor  Car  Company,  Detroit,  Mich. 
Fielder,   R.   E.,  Chief  Draftsman,  Fifth  Atchuc  Coach  Company,  New 

York  City. 

Harley,   Wm.   S.,   Engineer,   Secretary  gind  Tr^?l§Mr?r,   Harley-Davidson 
Motor  Company,  Milwaukee,  Wis. 
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Lane,  Theodore  Thomas,  Production  and  Service  Engineer,  Wichita  Falls 
Motor  Company,  Wichita  Falls,-  Tex. 

Langton,  Chas.  R.,  Manager,  Kansas  City  Branch,  Kelly-Springfield  Motor 
Truck  Company,  Kansas  City,  Mo. 

Massey,  Hemsley  B.,  Draftsman,  H.  H.  Franklin  Manufacturing  Com- 
pany, Syracuse,  N.  Y. 

Menderson,  Edgar,  Laboratory  Engineer,  Dodge  Brothers,  Detroit,  Mich. 

Moore,  M.  LaBarre,  Sales  Manager,  American  Developing  &  Sales  Com- 
pany, New  York  City. 

Nagel,  William  G.,  President  and  Manager,  W.  G.  Nagel  Electric  Com- 
pany, Toledo,  Ohio. 

Parker,  Willard,  Vice-president  and  General  Manager,  Pennsylvania  Shaft- 
ing Company,  Spring  City,  Pa. 

Pollitt,  John,  Jr.,  Manager,  Repairs  Department,  John  Pollitt,  Liverpool, 
England. 

Russel,  Philip  S.,  Manager,  Buick  Motor  Company,  Philadelphia,  Pa. 

Ryan,  Dan  J.,  President  and  General  Manager,  Allyne-Ryan  Foundry  Com- 
pany, Cleveland,  Ohio. 

Shepard,  Edward  M.,  Engineer,  Wagner  Electric  Manufacturing  Com- 
pany, Detroit,  Mich. 

Wahl,  G.  Adolph,  Designing  Engineer,  Lyons-Atlas  Company,  Indian- 
apolis, Ind. 

White,  Charles  M.,  Jr.,  Manager,  Detroit  Branch,  Stromberg  Motor  De- 
vices Company,  Chicago,  111. 

Wright,  M.  H.,  Mechanical  Superintendent,  Pennsylvania  Shafting  Com- 
pany, Spring  City,  Pa. 

Young,  Otto  W.,  Draftsman  and  Designer,  H.  E.  Wilcox  Motor  Com- 
pany, Minneapolis,  Minn. 


POSITIONS   AVAILABLE 

The  following  announcements  are  published  for  the  Information  of  mem- 
bers of  the  Society.  No  charge  whatever  Is  made  for  these  announcements. 
Members  who  wish  additional  Information  will  please  address  the  office  of 
the  Society: 

♦167.     Salesman,  one  that  is  capable  of  managing  sales  department,  famil- 
iar with  the  automobile  trade  and  of  pleasing  personality. 

169.    A  high-grade  retail  salesman  of  moderate-priced  pleasure  cars  for 
New  York  City  proper. 

*I79.    Expert  final  chassis  tester  and  motor  expert,  on  commercial  work, 
'Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
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189.    Foundry  foreman;  one  who  can  handle  men  and  knows  foundry 
business,  especially  in  the  cast-iron  line. 

igo.    Experienced  production  man  for  a  light  four-cylinder  car. 

195.  Electrical   engineer  to  take  complete  charge  of  electrical  end  of 

the  automobile,  in  experimental  stage  as  well  as  in  production. 

196.  Vacancy  for  an  assistant  sales  manager.    Must  be  a  technical  grad- 

uate in  either  mechanical  or  electrical  engineering.  One  who  has 
been  a  success  as  an  engineer  as  well  as  associated  in  the  sales 
end  of  some  good  live  organization.  Must  be  able  to  satisfy  us 
as  to  his  ability  as  both  a  salesman  and  an  engineer.  We  prefer 
one  who  is  at  present  employed  with  a  live  wire  concern.  Sal- 
ary $3,000  to  $4,000. 

♦197.  Young  man  of  pleasant  personality,  with  knowledge  of  repair  and 
garage  work.  Able  to  express  himself  well  and  to  handle  me- 
chanics properly  in  a  factory  garage.  Opportunity  for  advance- 
ment in  salary  and  responsibility  as  rapid  as  merited. 

198.    First-class    draftsman    for   automobile    factory   in    New    England. 
Salary  $25-$30. 


MEN  AVAILABLE 

0275.  Man  with  seven  years'  drafting  experience  on  pleasure  cars  and 

electric  starter  work  wishes  to  take  charge  or  assist  in  establish- 
ing a  drafting  room  system  which  turns  out  excellent  drawing  in 
minimum  time. 

0276.  Service  manager  or  engineer  with  excellent  executive  and  engineer- 

ing ability.  Experienced  in  truck  and  pleasure  car  manufacture, 
design,  repair  and  shop  practice.  Wide  mechanical  experience. 
Used  to  handling  men  and  assuming  responsibility.  Good  cor- 
respondent. Married.  Age  thirty-four.  Western  location  pre- 
ferred. 

0277.  Engineer,  mechanical  and  electrical.     Capable  and  energetic,  with 

excellent  executive  ability.  Exceptionally  good  practical  experi- 
ence on  both  trucks  and  pleasure  cars  in  engineering,  designing, 
purchasing,  shop  practice,  construction  and  production.  Especially 
competent  on  electric  systems.  Able  to  handle  men  and  fully 
capable  of  assuming  responsibility.  Married.  Age  thirty-three. 
Salary  moderate. 

0278.  Salesman   with   electrical  and   mechanical  engineering  experience; 

for  the  past  four  years  selling  an  accessory  to  the  motor  manu- 
facturers in  the  United  States,  Canada  and  Europe. 

*Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 

(Continued) 
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OFFICERS  OP  THE  SOCIETY 

President,  Henry  M.  Leland,  Detroit,  Michigan. 
Vice-president,  William  Guy  Wall,  Indianapolis,  Indiana. 
Vice-president,  K.  W.  Zimmerschied,  Detroit,  Michigan. 
Treasurer,  Hermann  F.  Cuntz,  New  York. 
Chairman  of  Finance  Committee,  H.  M.  Swetland,  New  York. 
Secretary  and  General  Manager,  Coker  F.  Clarkson,  New  York. 


MEMBERS  OP  THE  COUNCIL 
Henry  M.  Leland,  Detroit,  Mich. 
William  Guy  Wall,  Indianapolis,  Ind. 
K.  W.  Zimmerschied,  Detroit,  Mich. 
Hermann  F.  Cuntz,  New  York. 
Joseph  A.  Anglada,  New  York. 
Harold  L.  Pope,  Cleveland,  O. 
£.  F.  Russell,  Longmeadow,  Mass. 
Christian  Girl,  Cleveland,  Ohio. 
Henry  C.  Wilson,  New  York. 
Walter  C.  Baker,  Cleveland,  Ohio. 
H.  W.  Alden,  Detroit,  Mich.   (Past  President). 
Howard  Marmon,  Indianapolis,  Ind.  (Past  President). 
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SECTIONS  OF  THE  SOCIETY 

DETKOIT  SECTION 

E.  T.  BiRDSALL Chairman 

C.  T.  Myers  and  W.  N.  Osburn Vice-Chairmen 

Herbert  L.  Connell Secretary  and  Treasurer 

(Address)  109  Webb  Avenue,   Detroit,   Mich. 

Meets  first  Thursday  each  month  at  8  p.  m.,  in  the 

Employers'  Association  Rooms,  Stevens  Building,  Detroit,  Mich. 


INDIANA  SECTION 

LoN    R.    Smith Chairman 

R.   H.   Combs Vice-Chairman 

Chas.    p.    Grimes Secretary-Treasurer 

(Address)  Wheeler  &  Schebler,  Indianapolis,  Ind. 

Meets  first  Tuesday  after  first  Wednesday  each  month  at  8  p.  m.,  at  the 

Hoosier  Motor  Club  in  the  Claypool  Hotel,  Indianapolis,  Ind. 


metropolitan  section 

Joseph  A.  Anglada Chairman 

Herbert    Chase Treasurer 

N.   B.   Pope Secretary 

(Address)   1790  Broadway,   New   York  City. 

Meets  last  Thursday  each  month,  except  July  and  August,  8  p,  m., 

at  the  Automobile  Club  of  America,  247  West 

Fifty-fourth  Street,  New  York  City. 


CLEVELAND    SECTION 

James  H.  Herron Chairman 

H.  B.  Anderson Vice-Chairman 

A.  J.  ScAiFE Treasurer 

R.  J.  Nightingale Secretary 

E.  R.  Hall        ^ 

J.  H.  Hertner    \  Members  Board  of  Directors 

R.  H.  Manson  I 
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The  War  and  Ball  Bearings 

THE  war  has  undoubtedly  affected    the 
delivery  to  American  users  of  Ball  Bear- 
ings who  have  long  been  well  cared  for 
by  the  importers  of  ball  bearings. 

Fr)  Ol  BALL  BEARINGS  have  always 
rjjj'  ^  competed,  in  a  good-natured 
^^^  ^^  business  way,  with  all  other 
ball  bearing  makers,  domestic  and  foreign, 
in  a  public-spirited  effort  to  push  quality 
and  quantity,  but  always  with  an  obvious 
desire  to  place  the  output  on  the  highest 
plane  of  mechanical  excellency  and  stand- 
ardization. 

MOREOVER,  we  are  aware  that  during 
the  last  three  months,  purchasing 
connections  of  years  have  been  dis- 
rupted. To  the  users  of  ball  bearings  who 
are  in  this  unfortunate  class,  we  can  be  of 
great  help,  and  we  will  be  pleased  to  take 
up  the  use  of  F  &  S  Ball  Bearings  with  them, 
if  they  will  only  tell  us  their  needs  and  wants. 
Correspondence  and  inquiry  along  this  line 
is  solicited,  with  the  hope  that  our  best 
efforts  and  immense  resources  may  be  imme- 
diately available  to  relieve  at  once  these 
unfortunate  conditions  prevailing  in  the 
ball  bearing  field. 


^Company 


all  Bearings 
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ANNOUNCEMENT 


Introducing  the 

Browne  Carbureter 

The  Browne  carbureter  was  designed  and  patented  by  Mr. 
Arthur  B.  Browne,  A.I.M.E.,  S.A.E.,  Consulting  Engineer  of 
the  Malleable  Iron  Fittings  Company,  Branford,  Conn. 


The  papers  presented  to  the  Society  of  Automobile  Engi- 
neers by  Mr.  Browne  on  "Problems  of  Carburetion,"  etc., 
are  evidence  of  much  detailed  study  and  research  into  the 
highly  complex  and  somewhat  obscure  laws  governing  car- 
buretion. 

The  Browne  differs  materially  from  other  devices  in  that 
it  operates  throughout  its  entire  range  on  one  compre- 
hensive principle  and  maintains  a  constant  and  uniform 
mixture  under  all  speed  or  load  conditions,  independent  of 
barometric  changes. 

Owing  to  the  principle  on  which  the  Browne  operates,  the  instrument  is  made  in 
but  one  size,  with  one  adjustment  only — the  needle  valve — ^which  will  serve  any 
size  or  type  of  gasoline  engine,  from  the  smallest  single  cylinder,  two  cycle,  motor 
boat  engine,  to  the  largest  six  cylinder,  four  cycle,  automobile  engine  in  common 
use. 

For  over  three  years  large  numbers  of  the  Browne  carbureters  have  been  in 
constant  use  on  motors  of  varying  sizes  and  types,  under  all  conditions  of  climate, 
altitude  and  weather,  as  well  as  for  all  purposes,  having  been  given  the  same  hand- 
ling and  attention  to  which  all  carbureters  are  subjected  in  actual  use. 

Results  based  upon  service,  road  and  shop  tests,  and  many  comparative  tests 
in  laboratories,  have  been  made  in  such  numbers  as  to  leave  no  doubt  of  the^  sus- 
tained superiority  of  the  Browne  in  the  qualities  so  urgently  desired  and  actively 
sought  by  all  engineers  and  manufacturers. 

Now,  for  the  first  time,  the  Browne  carbureter  is  presented  to  the  engineering 
world,  and  offered  to  the  public,  with  full  knowledge  that  it  will  meet  all  conditions 
and  requirements  of  greater  efficiency,  economy  and  simplicity  in  the  operation 
of  the  internal  combustion  engine  than  are  attainable  under  present  conditions. 

The  controlling  forces  or  factors  in  the  Browne  are  velocities,  which  are  calcu" 
lated  by  an  application  of  the  law  of  gravity,  and  are  as  unchangeable  as  the  law  o^ 
gravity  itself. 

This  principle  has  been  incorporated  into  the  details  of  the  instrument,  mad^ 
part  of  it,  and  unchangeable,  making  the  carbureter  actually  incapable  of  in- 
accuracy. 

Fullest  investigation  and  tests  are  urged  upon  all  who  would  welcome  results 
they  believe  not  now  attainable. 

{See  second  page  foUotving) 
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Owing  to  the  comprehensive  principle 
on  which  the  Browne  operates,  the  in- 
strument is  made  in  but  one  size,  with 
one  adjustment  only — the  needle  valve — 
which  will  serve  any  size  or  type  of  gasoline 
engine,  from  the  smallest  single  cylinder, 
two  cycle,  motor  boat  engine,  to  the  largest 
six  cylinder,  four  cycle,  automobile  engine 
in  common  use. 

N.  B. — Aware  of  the  radical  nature  of  this  statement;  that  it 
describes  the  hitherto  impossible,  nevertheless  it  is  made  without 
reservation. 
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Next  to  the  proven  superiority  of  the  Browne  carbureter, 
is  the  assurance  that  back  of  it  are  a  factory  and  an  organi- 
zation which  for  more  than  half  a  century  have  been  recog- 
nized as  of  the  best  and  largest  in  New  EIngland,  wiHi  an 
equipment  offering  unlimited  facilities  for  the  production  of 
carbureters  of  the  highest  standard  of  material  and  work- 
manship. 

Limitations  of  space  prevent  a  complete  description  of 
the  Browne  carbureter  in  these  pages. 

Full  information  will  be  sent  free,  without  obligation,  to 
all  who  request  it. 


Malleable  Iron  FitciniUi  Co.,  Branford.  Conn. 


Malleable  Iron  Fittings  Company  are  Manufacturers  of 
Browne  Carbureters 


SOLE  SELLING  AGENTS: 

Holt-Welles  Company,  Inc. 

E.  H.  StfckeU,  President 

U.  S.  Rubber  Bnlldlnlt 

1790  Broadway 

New  York 


Digitized  by 


Google 


Digitized  by 


Google 


6  MEN  AVAILABLE 

(Continued) 

0379.  Pioneer  automobile  engineer  and  executive  who  has  a  very  wide 
and  accurate  knowledge  of  pleasure  car  and  truck  engineering 
and  business  conditions  in  this  country  and  abroad,  would  con- 
sider engagement  on  a  basis  commensurate  with  his  previous 
work  and  success.    Development  work  in  the  East  preferred. 

I1280.  Engine  designer,  competent  to  take  charge  of  drafting  room,  de- 
sign of  complete  car  or  experimental  work.  Ten  years'  experi- 
ence. 

0281.  Chief  engineer  of  prominent  motor  truck  company,  having  just 
completed  designs  for  full  line  of  latest  type  trucks,  is  open  for 
engagement. 

0(262.  Chief  engineer  and  designer  in  buildings,  transportation,  tools  and 
construction.  Long  and  valuable  experience.  Has  specialized  in 
indoor  (warehouse)  trucks. 

0063.  Production  superintendent  or  assistant  engineer;  man  who  can 
design  in  consideration  of  present-day  quantity  production  re- 
quirements and  produce  quantities  at  reduced  cost. 

0^64.    Engineer  and  designer;  seventeen  years'  European  experience  on 

all  classes  of  vehicles,  from  light  pleasure  cars  to  heavy  trucks, 

tractors  and  gasoline  rail  cars.     Has  studied  necessities  of  de- 

.  sign,    from   extensive    road    and    repair    department   experience. 

Would  consider  sales  or  service  end  of  business. 

0285.  Draftsman  of  executive  ability  with  seven  years'  broad  experience 
in  the  automobile  line  as  layout  man,  designer  and  chief  drafts- 
man.     Especially    good    on    economical   production.     American, 

,  thirty  years  of  age. 

0266.  Young  man  with  four  years*  .practical  experience  with  motor  car 
manufacturers.  At  present  employed  as  designer  and  chief  engi- 
neer. Desires  position  with  large  manufacturer.  Has  held  posi- 
tions in  office,  purchasing,  drafting,  laboratories  and  engineering 
departments. 

0287.  Engineer  just  returned  from  England  desires  position  as  engi- 
neer, chief  draftsman  or  designing  engineer.  Ten  years*  experi- 
ence. 

oj88.  Young  man,  twenty-seven,  eleven  years'  experience  with  foreign 
and  American  high-class  cars.  Expert  on  all  classes  of  work. 
Excellent  producer.  Wishes  to  locate  with  progressive  concern 
manufacturing  either  pleasure  or  commercial  cars. 

0289.  Worker  with  ambition  and  push,  getting  results  now  as  for  years 
back,  wants  to  exchange  his  experience  and  ambition  for  a  nom- 
inal salary  and  a  good  chance  to  get  ahead.  Years  of  experience 
as  superintendent,  factory  manager  and  purchasing  agent. 

(Concluded) 


Digitized  by 


Google 


HESS-BRIGHT 
LITIGATION 


HESS-BRIQHT  PATENT  BROADLY  SUSTAINED 

IN  ACTION  AGAINST  F.  &  S.  BY  U.  S. 

CIRCUIT  COURT  OF  APPEALS 

REVERSING  A  LOWER 

COURT. 


PHILADELPHIA,  PA. 
OCTOBER  7,  1914 
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8  MEN  AVAILABLE 

(Concluded) 

0290.  Would  like  to  connect  with  research  or  experimental  department 

of  an  automobile  or  accessory  builder.  Am  now  holding  a  re- 
sponsible position  with  a  well-known  company  and  desire  to 
change  only  on  account  of  preferring  the  above-named  work. 
Several  years  of  valuable  experience.  Exceptionally  good  on 
electrical  equipment.  Quick  and  accurate  in  technical  work. 
Married.    Age  30. 

0291.  Managing  and  designing  engineer  in  high-class  construction  desires 

position  with  large  and  progressive  concern;  35  years  of  age. 

0292.  Engineer,  32  years  old,  desires  responsible  position  with  automobile^ 

motor  or  accessory  manufacturer.  Twelve  years'  thorough  prac- 
tical training  with  large  companies. 

0293.  Sales  engineer  with  broad  technical  training  and  practical  experi- 

ence in  sales,  engineering  and  production,  now  handling  ignition,, 
lighting  and  starting  equipment  for  automobiles  in  Detroit  terri- 
tory, desires  opportunity  of  larger  scope  in  this  or  other  accessory 
line. 

0294.  Graduate  mechanical  engineer.     Experience  in  motor  and  chassis 

design,  experimental  work  and  general  production.  Has  initiative 
and  resourcefulness.  Would  make  capable  assistant  to  chief  en- 
gineer, production  manager,  etc.  Location  in  eastern  states  pre- 
ferred. 


Smith  Pressed  Steel  Frames 


Are  made  by  the  Pioneer  Manufacturers  and 
represent  the  highest  development  of  this  in- 
dustry— not  alone  in  the  quality  of  materials 
and  workmanship,  but  in  the  equipment  and 
methods  of  the  largest  and  most  complete 
frame  plant  in  the  world. 

We  also  specialize  in  quantity  production  of 
REAR  AXLE  HOUSING  ASSEMBLIES. 
DROP  FORCINGS,  and  SPECIAL  STEEL 
STAMPINCS. 

A.  0.  Smith  Company 

MILWAUKEE 
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DETROIT  GEAR  &  MACHINE  CO. 

Detroit,  Michigan 


TRANSMISSION 
MANUFACTURERS 


Unit  Power  Plant  Transmissions  to  fit  all 
standard  motors  up  to  40  h.  p. 


'ball  bearings^ 

Builders  of  machinery  requiring  anti- 
friction bearings  will  find,  in  ''NORfi\fV 
Bearings,  those  features  of  design  and 
construction  which  are  needed  to  main-  i 
tain  the  reputation  of  a  machine  built  ^ 
to  a  quality  standard.  A  machine  is 
no  better  than  its  bearings.  And  a 
"HQEXM"  -equipped  machine  bears  bear- 
ing insurance  to  protect  its  builder  and 
its  owner.    Write  for  Bulletin  102. 

THE  NORMA  COMPANY 

OF  AMERICA 

1790  Broadway  NEW  YORK 

"NORtM^  Ball,  Roller,   Thrust  and  Combination  Bearings 
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Members  are  requested  to  advise  the  S.  A.  E.  office  promptly 
of  change  of  address,  using  form  herewith : 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 

Please  change  my  address  now  appearing  on  your  records,  to 
the  following: 

Company  connected  with 

Profession  or  Position. 

Address  of  Company 

Address  for  Mail 

Articles  Manufactured 


Very  truly  yours, 

S.  A.  E.  Member. 


Sometimes  it  takes  montlis,  sometimes  even 
years  for  a  motorist  to  come  around  to  buying 
Kelly  "  Springfield  Tires.  Tkat^s  because 
some  people  have  more  patience  than  otbers. 

Kelly-Springfield  Tire    Company 

G>mer  Broadway  and  57tli  Street,  New  York 

Branches  and  Distributors  in  All  Principal  Cities 
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BIJUR 

MOTOR  LIGHTING  COMPANY 

HOBOKEN,  N.  J. 

Standard  Equipment  starting  on 


AND  MANY  OTHER  CARS. 

COMPETENT  ADVICE  ON  PROPER  TYPE,  SIZE 
AND  APPLICATION    OF   ELECTRIC  STARTERS. 

COMPLETE  DESIGNS  FURNISHED. 
SEPARATE  OR  COMBINED  UNITS. 


When  planning  Engine  Driven  Tire  Pump  Equipment,  write  for  our  blue  prints 
and  specificationft.     The 

ENGINE  DRIVEN 

KELLOGG 

TIRE     PUMP 

is  the  recognized  standard.    All  metal,  everlasting  construction.    Absolute  guar- 
antee against  spraving  oil. 

Price  which  makes  possible  standard  equipment  on  even  the  medium  priced 
cars. 

KELLOGG  MFG.  CO.,  Rochester,  N.  Y. 

NEW  YORK        DETROIT         BOSTON         CHICAGO         SAN  FRANCISCq 
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i    FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 
Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

POSITION    AND    COMPANY 
ADDRESS 

whom  I  consider  eligible  to  S.  A.  E.  membership. 

S.  A.  E.  MEMBER 
<  ADDRESS 

Date 


HOOPES  BRO.  &  DARLINGTON,  INC., 

West  Chester,  Penna. 
Manufacturer!  o£ 

HIGH  Grade  Automobile  Wheels 

in  acl<litioB  to  tkeir  ftanclarcl 
WARNER,  SARVEN  AND  SWEET  BAND 

CARRIAGE,  WAGON  A.ND  TRUCK  WHEELS 

Priccf  OB  ApplicadoB 
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Westinghouse    Electric 
Ignition 

Weetinghouse  Electric  Ignition  includes  automatic  spark 
control,  providing: 

Accurate  flrlnsi  maxliniim  boraepo^rer; 
maximnm  speed  $  mlnimam  fuel  con- 
•amptloni  minlmnm  ^rear  in  enirlne 
due  to  correct  flrlnfft  mlnlmain  atten- 
tion to  drivlnir. 

Westinghouse  Electric   Ignition   combined   with   Lighting 
Generator,  means: 

Sinarle     nnlti     •Ingrle     drl^e;     mlnlmani 
Fefkr  '  ■    ■  ...... 


•vweigtktt     mlnlmani     Inatallatlon 
•Implidty   of  poorer  plant. 


coat; 


Westinghouse  Electric  Ignition  includes  Ignition  Coil  in 
Generator : 

Self-contained  I  mlnimam  ^rlrlnfrt  min- 
imum Inductance  I  maximum  life  of 
contact*  I  acccMlblet  clean  daali. 


4-07llnder 


e-Cylinder 


Westinghouse  Electric  &  Mfg.  Co. 

Automobile  Equipment  Division 

East  Pittsburgh,  Pa. 


MICHIGAN  ELECTRIC  WELDING  COMPANY 

DETROIT 

BRAKE  ROD  AND  DRAG  LINK  SPECIALISTS 

Electric  Welding  tolve*  construction  problem*.  In  our 
specially  equipt  plant  we  are  prepared  to  turn  out  weldable  auto- 
mobile part*  satisfactorily. 

Perhaps  we  can  assist  in  working  out  engineering  problems; 
our  experience  is  at  your  service.  Mention  tke  Bulletin. 


OU  PONT 


MOTOR  (^BRilfS^   QUALITY 


■••  u  ■  PAT  wr 


IS  GUARANTEED  TO  OUT-WEAR  COATED  SPLITS 

It  is  replacing  splits  in  the  upholstery  departments  of  several 
of  America  8  largest  auto  manufacturers.  Our  top  material  is  unsur- 
passed.    Get   a   FREE   SAMPLE   and   test   it. 

DU  PONT  FABRIKOID  COMPANY 

WILMINGTON,  DEL.  TORONTO,  ONT. 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY   OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAMB 


POSITION  AND  COMPANY 


ADDRESS 

whom  I  consider  eligible  to  SA.E.  membership. 


S.  A.  E.  MEMBER 


ADDRESS 


Date 


DIXON 

GRAPHITE  TRANSMISSION 
AND   DIFFERENTIAL 

GRCASC  No.  67  7 


=^ 


Noise  in  your  transmission  or  differentiKl  means  trouble.  Stop  the 
reduce  wear-and-tcar — remove  the  source  of  trouble — ^by  using  Dixon's  677, 
which  coats  the  surfaces  with  pure,  lubricating  graphite.  Send  for  "Lubri- 
cating The  Motor,"   No.  95.      Made  in  JERSEY  CITY.  N.  J.,  by  the 

EfUbiished  1827  JOSCPH  DIXON  CRVCIBI^C  COMPANT 
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STEERING  GEARS 

We  do  not  U«ue  bulletin  tlieet*  for  the  S.  A.  £.  note  book, 
descriptive  of  our  steering  gear*  and  differential  gears,  but  would 
be  very  glad  to  send  you  blue  print*  and  catalog  descriptive  of 
tkese. 

It  would  pay  you  to  write  for  this  catalog  and  see  what  our 
new  t3rpe  fore  and  aft  steering  gears  are,  whether  you  use  them 
or  not.  We  have  embodied  features  in  the  design  and  manu- 
facture of  this  steering  gear,  which  are  unique  and  which  make 
for  much  longer  lived  steering  gears.  Our  method  of  support- 
ing the  steering  arm  to  the  rocker  shaft  is  different  from  any- 
thing you  have  ever  seen,  and  better  than  any  other  method  ever 
used.  Our  means  of  lubricating  the  rocker  shaft  without  grease 
cups  or  oil  holes  is  also  far  superior  to  general  practice.  A  full 
size  blue  print  or  a  sample  steering  gear  shipped  for  your  inspec- 
tion and  to  be  returned  at  your  pleasure,  would  give  you  some 
ideas  as  to  the  possibilities  of  strength  and  durability  in  steering 
gears  that  would  surprise  you. 

Please  write  to  us  and  let  us  know  your  requirements. 

ROSS  GEAR  AND  TOOL  CO. 

^  8tli  anJ  Heatk  Streets  Lafayette,  InJ.,  U.  S.  A. 


WE  ARE  EQUIPPED  FOR  QUANTITY  PRODUCTION  OF 

GENUINE   SQUARE    TUBE    HONEYCOAffi    MERCEDES    TYPE, 
RADIATORS. 

DUPLEX  VERTICAL  TUBE  RADIATORS. 
HEUCAL  TUBE  TRUCK  RADIATORS 

GUARANTEED  EFHCIENCY  AND  HELD  SERVICE. 

We  solicit  correspondence,  witk  blue  prints  of  your  requirements. 

ROME-TURNEY  RADIATOR  COMPANY 

ROME.   NEW  YORK 


Automobile- Part 

STAMPINGS 


S     T   A    M    r    I    N    G    S 


CPfrE  Aervji 


We  sre  espeofally  equlppeil  to 
handle  antomobile-part  work. 
Onr  farlUtlen  enable  nn  to  meet 
tbe  Dioflt  dlflBcnlt  sltoatlona  In 
light  and  beaTy  sh«et  metal  stamplnic  or  drawfnff. 

Let  OK  estimate  on  HoodR.  Cintch  Cafi«^R.  Coveni,  Joint  Caaes.  Honslniss,  Pana, 
Sheila.   Drama,    etc.     Send   Samples  or  bine  print. 

Geader,  Paeschke  &  Frey  Co.,  I36S-1700  St  Paul  Ave.  Milwaukee,  wis. 
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New  Departure 
Ball  Bearings 

American  Made  for  American  Trade 

In  selecting  a  bearing  equipment,  four  things  skould  govern — 
Design,  Quality,  Delivery,  Service.  New  Departure  Cups  ai>cl 
Cones,  made  from  High  Carbon  Chrome  Alloy  Steel  and  filled 
Mrith  High  Carbon  Alloy  Steel  Balls,  are  accurate  to  .0001  of 
one  inch  in  •every  essential  measurement.  Our  factory  floor 
space,  now  13.52  acres,  is  growing.  Our  2000  skilled  work- 
men are  now  producing  an  average  of  12,000  bearings  daily. 
Deliveries  are  therefore  immediate  and  sure.  Our  engineer- 
ing department  is  at  your  command.  Come  here  and  satisfy 
yourself  that  New  Departure  Ball  Bearings  are  right. 

Design — Quality — Delivery— Service 

The  Four  EMsentiala 

Guaranteed  Absolutely 

THE  NEW  DEPARTURE  MFG.  CO. 
BRISTOL,  CONN.,  U.  S.  A. 

WESTERN  BRANCH,  1016-17  FORD  BLDC,  DETROIT,  MICH. 
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S,urd.  And    E«icien. 

Here  is  the  new  two-piece  spark  plug  that  has  aroused  the  in- 
terest of  leading:  engineers.     It's  the  1915  model 


ffeod 


and  it  embodies  the  only  real  improvements  in  spark  plugs  In  the 
last  ten  years. 

Prominent  manufacturers  have  ordered  quantities,  based  on 
the  obvious  merits  of  the  construction  alone. 

On  request,  we  will  be  pleased  to  submit  plugs  for  testing 
purposes  to  manufacturers  desirous  of  placing  their  spark  plug 
equipment  on  an  efficient  footing. 


lEmil  GrossTTiart  wr^  Co.inc. 


Bush  Terminal,  Model  Factory  No.  20 

Brooklyn,  (New  York  City) 

DETROIT,  708  Ford  Bldg.,      E.  T.  Birdsall,  M.E.,  Mgr. 
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Electric    furnaces    for    ascertaining    recalescence    anJ 

decalescence  oi  steel  in  tke  Laboratory  oi 

The  Perfection  Spring  Company 


^  ^  ^ 

MISTAKES  ONLY  WASTE 
MONEY 

OUR  LABORATORY 
ELIMINATES  MISTAKES 

^  ^  ^ 

Tke  Perfection  Spring  Company 
Cleveland,  OLio 
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STANDARDS   COMMITTEE 
CONVENTION 

At  the  meeting  of  the  Standards  Committee  held  this  month 
reports  were  submitted  by  twelve  Divisions  of  the  committee  at 
its  three  afternoon  sessions.  As  was  expected,  the  reports  con- 
sisted largely  of  statements  of  the  manner  in  which  the  various 
subjects  under  consideration  are  being  approached  and  the  results 
of  the  sub-committee  deliberations  to  date,  the  purpose  being  to 
disseminate  widely  among  the  members  information  as  to  the 
progress  being  made  in  the  matter  of  recommending  standards 
and  practices,  with  a  view  to  securing  helpful  discussion  and  sug- 
gestions. As  will  be  noted  in  the  abridged  account  given  below, 
some  specific  recommendations  were  made  by  the  Divisions  and 
approved  by  the  Standards  Committee,  the  same  being  now  before 
the  Council  for  approval  prior  to  submission  for  acceptance  by  the 
Society  at  its  meeting  to  be  held  in  January.  The  reports  made 
by  the  Divisions  this  month  are  the  result  of  the  sub-committcc 
work  of  the  past  several  months,  nearly  all  of  the  Divisions  having 
held  meetings  this  month. 

The  complete  minutes  of  the  Standards  Committee  meeting 
will  be  printed  as  soon  as  practicable  after  the  various  speakers 
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have  had  adequate  opportunity  to  approve  or  correct  the 
stenographer's  notes.  Another  meeting  of  the  Standards  Com- 
mittee will  be  held  on  January  fifth,  at  which  time  old  and  new 
business  will  be  considered. 


FELLOE  BAND  THICKNESS 

The  Commercial  Car  Wheels  Division  recommended  that  the 
thickness  of  the  permanent  metal  felloe  band  for  motor  truck 
wheels  be  increased  from  ^"  to  ^"  for  4"  single  solid  tires. 
This  recommendation  was  made  in  view  of  the  communications 
received  from  commercial  car  manufacturers  and  users  and  wheel 
builders.  In  the  standard  of  the  Society  accepted  some  years 
ago  the  thickness  of  the  felloe  band  was  %"  for  equipment  up  to 
4j4"  single  tires  and  ^"  for  equipment  with  4^"  and  larger 
single  tires.  It  appears  that  the  %"  felloe  band  is  not  thick 
enough  to  give  the  draft  that  is  necessary  in  wheel  construction 
for  4"  single  tires. 

The  matter  was  given  consideration  with  due  reference  to  the 
proper  desire  not  to  change  too  quickly  any  previously  accepted  • 
practice.  The  change  will  cause  a  slight  increase  in  the  weight' 
and  cost  of  4"  single  tire  equipment,  but  this  seems  worth  while. 
The  recommendation,  if  accepted  by  the  Society,  will  not  make 
any  change  in  the  present  wheel  diameter  over  the  permanent 
metal  felloe  band. 

The  recommendation  of  the  Commercial  Car  Wheels  Division 
was  accepted  by  the  Standards  Committee. 

The  Division  also  recommended  for  acceptance  at  a  later 
meeting  an  increase  in  felloe  band  thickness  from  ^"  to  J4"  for 
6"  dual  tires  and  over.  In  the  present  standard  the  thickness  of 
the  felloe  band  is  ^"  for  all  sizes  of  dual  tires. 

It  is  the  wish  of  the  Division  that  prior  to  final  consideration 
of  this  recommendation  an  opportunity  shall  be  afforded  the 
truck  manufacturers  and  others  interested  to  submit  their  views. 
It  seems  that  the  thicker  felloe  band  is  necessary  to  preserve  the 
structure  of  the  wheel  under  severe  duty  on  a  heavy  truck.  In 
the  case  of  wheels  in  which  spokes  are  off-center,  which  is  com- 
mon practice,  there  is  evidence  in  the  hands  of  the  wheel  makers 
that  the  wheel  will  not  stand  up  under  the  strain  with  a  H"  thick 
felloe  band.  Increasing  the  felloe  band  thickness  to  J/2"  as  stated, 
would  increase  the  weight  and  price  seriously. 

The  Division  had  in  hand  no  data  to  indicate  that  offset  wheels 
equipped  with  J4"  thick  felloe  bands  would  stand  up  any  better 
than  thos^  equipped  with  }i"  thick  felloe  bands.  The  wheel 
makers  who  have  expressed  views  on  the  subject  state,  however, 
that  J/i'  thick  felloe  bands  would  improve  matters  materially  and 
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obviate  to  a  large  extent  the  present  difficulties.  In  the  present 
standard  there  is  only  J^"  of  material  between  the  outer  edge  of 
the  bolt  holes  in  the  bolt-hole  circles  and  the  inside  of  the  felloe 
band.  Inasmuch  as  changing  the  dimensions  of  the  bolt-hole 
circle  would  be  a  serious  matter,  the  possible  increase  in  felloe 
band  thickness  is  limited  by  the  present  standard  in  that  respect. 
The  members  of  the  Standards  Committee  appeared  to  have  grave 
doubts  whether  the  proposed  change  would  be  of  enough  benefit 
to  warrant  making  it.  It  was  stated  by  some  that  the  whole 
trouble  with  the  wheels  of  the  size  in  question  is  due  to  offset 
spokes  and  improper  wheel  construction  or  the  use  of  inadequate 
machinery,  as  well  as  improperly  cured  material  for  the  building 
of  very  heavy  wheels.  It  is  difficult  to  design  centrally  located 
spokes  for  wheels  to  be  used  with  chain  drive. 

A  lengthy  discussion  of  wheel  construction  was  had  with 
reference  to  the  loosening  of  spokes  in  the  felloes ;  the  area  of  the 
shoulder  on  the  spoke  at  the  felloe  end;  support  from  the  hub 
to  the  outer  edge  of  over-hung  felloes ;  length  of  tenon,  etc. 

The  Commercial  Car  Wheels  Division  further  announced  Ibat 
it  will  take  into  consideration  recommending  that  the  side  flanges 
or  clamps  for  tire  attachment  to  wheels  be  so  designed  as  to  have 
a  flat  surface  for  contact  with  the  sides  of  wood  felloes,  to  give 
sufficient  bearing  surface  to  avoid  crushing  the  wood  felloe. 

WIRING  SYSTEMS 

The  Electrical  Equipment  Division  announced  that,  under- 
standing that  the  Society  does  not  care  to  have  recommended  for 
practice  a  system  of  wiring  electrical  installations  on  gasoline  cars, 
a  resolution  had  been  passed  by  the  Division  to  the  effect  that 
consideration  of  the  subject  by  it  shall  be  deferred  until  further 
development  shall  make  it  necessary  to  take  the  subject  up  again. 
In  answer  to  an  inquiry  sent  out  recently  by  the  Society  as  to 
practice  among  car  manufacturers  on  19 15  gasoline  car  models, 
38  replies  were  received;  27  of  the  car  manufacturers  favoring 
the  one-wire  system  and  1 1  the  two- wire  system.  It  was  estimated 
that  approximately  220,000  cars  will  be  built  this  season  equipped 
with  the  one-wire  system  and  approximately  98,000  with  the 
two-wire. 

NON-GLARING  HEADLIGHTS 

It  was  announced  that  a  sub-committee  on  non-glaring  head- 
lights had  been  appointed,  it  being  understood  that  after  collecting 
copies  of  the  ordinances  of  the  various  cities  on  the  subject, 
a  specification  of  what  constitutes  a  glaring  light  would  be 
drafted,  with  a  view  to  determining  results  to  be  accomplished  by 
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whatever. device  or  devices  may  be  recommended.  At  the  present 
time  there  is  no  fair  measure  of  what  a  glaring  headlight  is. 
There  are  three  types  of  devices  to  be  considered  in  the  possible 
solution  of  the  problem  in  question,  namely,  those  deflecting, 
dimming  or  shading  the  glaring  rays  in  some  manneri 

The  subject  is  divided  naturally  into  two  parts,  lights  for  city 
driving  and  lights  for  country  driving.  The  principal  difficulty 
in  this  connection  is  the  extent  to  which  lights  required  for 
country  driving  are  also  required  in  poorly  lighted  portions  of  the 
cities,  or  at  least  some  light  stronger  than  that  countenanced  by 
various  city  ordinances.  A  very  large  part  of  the  average 
motorist's  driving  is  under  conditions  where  a  bright  searchlight 
is  not  necessary  and  a  uniform  and  well-diffused  illumination  of 
the  road  immediately  in  front  of  the  car  suffices.  Such  a  light, 
it  was  stated,  could  be  designed  without  producing  an  undue 
amount  of  glare,  by  diffusing  the  light  to  the  sides  of  the  road 
and  directing  it  downward  on  the  ground.  To  accomplish  this 
it  is  possible  that  it  would  be  necessary  to  abandon  the  present 
forms  of  reflector.  With  the  requirement  stated  satisfied,  the 
light  equipment  can  perhaps  properly  be  supplemented  by  a 
searchlight  without  dazzling  beams  for  country  driving.  It  is 
alleged  that  at  the  present  time  lighting  systems  are  being 
designed  for  extraordinary  or  abnormal  rather  than  normal  use. 

It  is  thought  that  it  would  be  very  beneficial  for  the  Society 
to  formulate  the  limitations  of  a  non-dazzling  lamp,  as  the  lamp 
designers  would  then  have  something  on  which  to  base  their 
calculations  and  the  law  makers  informing  data,  resulting  in 
giving  the  automobile  owner  as  much  leeway  as  possible,  and  still 
protecting  other  users  of  the  highways. 

To  the  broad  fact  that  statutes  do  not  exist  or  are  not  enforced 
in  various  states  requiring  all  vehicles  to  carry  lights,  is  largely 
due  the  existence  of  the  objectionable  headlight. 

It  was  pointed  out  in  the  meeting  that  single  centrally  located 
lights  on  the  front  or  rear  vehicles  do  not  indicate  sufficiently 
the  exact  position  of  the  same  in  the  road ;  that  is,  that  in  the  case 
of  such  equipment  the  single  light  should  be  placed  on  the  left 
side  of  the  vehicle  for  proper  safety. 


FITTINGS  FOR  SINGLE-WIRE  SYSTEMS 

It  is  expected  that  the  sub-committee  on  Single- Wire  System 
Fittings  will  have  a  report  ready  for  submission  at  the  next 
meeting  of  the  Society.  The  recommendation  received  by  the 
Division  to  supplement  S.  A.  E.  Data  Sheet  48d,  Vol.  I,  specifying 
temperature  at  which  fuses  shall  carry  their  rated  capacity  and 
the  over-load  at  which  they  shall  blow,  as  well  as  temperature 
test  without  electrical  load,  was  referred  to  this  sub-committee. 
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LAMP  NOMENCLATURE 

The  recommendation  of  the  Electrical  Equipment  Division  that 
the  detachable  electrical  light-giving  unit  comprised  of  a  fibmcnt 
and  its  glass  envelope  should  be  designated  by  the  word  "bulb," 
and  the  fixture  for  mounting  and  utilizing  the  light  of  the  bulb 
designated  by  the  word  "lamp/'  was  approved. 

BULB  BASE,  SOCKETS  AND  CONNECTOR  PLUGS 

It  was  announced  that  a  sub-committee  of  the  Division  had 
been  appointed  to  investigate  a  standard  of  dimensions  and 
tolerances  for  single-contact  Ediswan  bulb  base  and  double-con- 
tact Ediswan  bulb  base,  lamp  sockets  and  connector  plugs  to  be 
used  with  the  same. 

LAMP  BRACKET  DIMENSIONS 

The  matter  of  dimensions  of  brackets  for  head-,  side-  and 
tail-lamps  will  be  considered  by  a  sub-committee.  Several  years 
ago  the  National  Association  of  Automobile  Manufacturers 
adopted  a  standard  in  this  connection.  This  standard  has,  how*- 
ever,  been  dormant ;  but  in  view  of  the  fact  that  there  is  not  9 
great  deal  of  variation  in  the  dimensions  in  current  practice,  it 
appears  that  standard  dimensions  may  be  adopted.  A  proper 
investigation  of  the  subject  will  be  made  in  order  to  avoid  any 
undue  hardship  being  inflicted  by  the  adoption  of  specific 
dimensions. 

JUNCTION  BOXES 

The  Electrical  Equipment  Division  reported  that  it  favors  con- 
sidering at  an  early  date  the  matter  of  recommending  the  pror 
vision  in  all  wiring  systems  of  a  junction  box,  together  with  at 
least  one  open  connection,  to  be  used  whenever  electrical 
appliances  are  to  be  added  to  cars  after  the  same  leave  the  car 
manufacturers*  plants. 

FRAME  SECTIONS  : 

The  Third  Report  of  the  Frame  Sections  Division,  which  hi^s 
been  scheduled  for  discussion  at  past  meetings  of  the  Society, 
but  not  discussed  for  lack  of  time,  was  taken  up  for  consideration, 
some  more  recent  data  being  submitted.  It  was  understood  that 
the  report  would  be  revised  in  several  respects  in  view  of  the 
lengthy  discussion  had  and  be  submitted  in  amended  form  at  the 
Standards  Committee  meeting  to  be  held  on  January  fifth. 
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STANDARD  LOCK  WASHERS 

The  Lock  Washer  Division  reported  that  after  discussion  of 
the  matters  which  had  come  before  it,  it  had  reached  the  con- 
clusion that  there  is  no  apparent  necessity  for  adding  to  or 
changing  the  S.  A.  E.  standard  of  lock  washers,  so  far  as  dimen- 
sions are  concerned,  but  that  it  appears  advisable  to  specify  more 
clearly  the  properties  of  the  material  from  which  lock  washers 
should  be  made.  The  Division  expects  to  submit  a  concrete 
recommendation  in  the  last-mentioned  respect  at  the  next  meeting 
of  the  Standards  Committee. 


SIDE-OUTLET  CARBURETERS 

A  statement  was  made  of  the  manner  in  which  the  Carbureter 
Fittings  Division  is  proceeding  in  considering  recommending 
standard  fittings  for  side-outlet  carbureters.  Repeated  advices 
have  been  received  at  the  office  of  the  Society  that  it  would  be 
desirable  to  standardize  the  manner  of  locating  the  flanges  on 
side-outlet  carbureters  which  are  coming  into  use  more  and  more 
with  the  block  type  of  motor.  It  has  become  evident  that  the 
motor  builders  want  something  definite  as  to  the  method  of 
bolting.  Some  of  them  suggested,  however,  that  the  matter  be 
left  to  the  carbureter  builders,  since  it  makes  no  difference  to  the 
motor  builders  whether  the  bolts  in  the  attaching  flange  are  in  a 
horizontal  or  vertical  line.  It  has  appeared  that  the  carbureter 
makers  prefer  the  vertical  center  line  for  bolts.  It  was  pointed 
out  in  the  Standards  Committee  meeting  that  with  this  design 
of  flange  the  lower  bolt  is  difficult  to  put  in  place  and  get  at.  The 
whole  question  under  consideration  is  whether  the  bolts  shall  be 
mounted  with  centers  in  a  horizontal  or  vertical  line,  the  S.  A.  E. 
standard  flange  dimensions  being  applicable  in  this  case  a-s  in 
others.  One  carbureter  manufacturer  argued  that  the  vertical 
flange  with  horizontal  throttle-shaft  is  preferable,  as  at  idle 
running  the  lowest  passage  beneath  the  disc  is  always  swept  clean 
of  fuel,  a  small  notch  in  the  lower  edge  of  the  disc  giving  more 
steady  idling  and  the  horizontal  shaft  preventing  deflection  of 
the  gas  to  either  the  front  or  rear  cylinders.  This  latter  trouble 
often  occurs  even  when  a  manifold  is  used  and  can  be  overcome 
by  increasing  the  length  of  the  vertical  portion,  which  change  the 
horizontal  type  prevents.  The  carbureter  people  seem  to  think 
Ihat  the  throttle  shaft  should  necessarily  be  perpendicular  to  the 
bolting. 

The  report  made  by  the  Carbureter  Fittings  Division  was  one 
of  progress  only,  it  being  understood  that  samples  showing-  the 
points  under  discussion  would  be  submitted  at  the  January 
meeting. 

It  was  suggested  that  5^*"  and  54"  sizes  be  added  to  the 
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S.  A.  E.  standard  flared  tube  union  list  for  carbureter  fittings,  the 
same  proportions  being  followed  as  in  the  present  list. 

The  S.  A.  E.  standard  specifies  a  tolerance  of  .002"  in  the 
diameter  of  the  hole  in  the  union  nut.  Since  this  is  a  screw- 
machine  job,  it  is  held  that  a  variation  of  .002"  is  not  enough,  and 
it  is  proposed  to  increase  the  tolerance  to  .005".  It  was  under- 
stood that  the  Carbureter  Fittings  Division  would  take  this  matter 
under  advisement. 


AIR  PUMP  DIMENSIONS 

It  was  reported  by  the  Miscellaneous  Division  that  the  dimen- 
sions of  mechanically  driven  air  pump  for  motor  cars,  accepted 
at  the  January,  19 14,  meeting  of  the  Society,  have  not  been  put 
into  practice  by  manufacturers,  and  that  in  the  opinion  of  the 
Division  the  subject  of  the  standard  should  be  re-opened.  It  has 
been  demonstrated  that  the  trend  of  development  in  the  installa- 
tion of  the  pumps  has  not  been  that  contemplated  in  the  deter- 
mination of  the  accepted  dimensions.  Some  car  makers  arc  now 
mounting  the  pump  on  the  base  formerly  used  for  mounting  the 
magneto.  It  appears  that  all  of  the  eleven  dimensions  accepted  as 
standard  are  used  by  no  one  manufacturer,  five  are  used  by  one 
or  more,  and  five  are  not  used  at  all.  Most  of  the  pumps  now 
being  installed  are  of  the  one-  or  two-cylinder  type  instead  of 
the  four-cylinder. 

It  was  the  sense  of  the  Standards  Committee  that  the  Miscel- 
laneous Division  should  reconsider  the  whole  subject. 


ROD  AND  YOKE  END  PINS 

The  Miscellaneous  Division  submitted  specifications  for  pins 
for  S.  A.  E.  standard  yoke  and  rod  ends,  including  pin  dimen- 
sions, cotter  pin  diameter  and  length  and  drill  size  number  and 
diameter.  A  number  of  changes  in  the  specifications  were,  how- 
ever, suggested  at  the  Standards  Committee  meeting,  and  the 
report  on  the  subject  was  referred  back  to  the  committee  with  tiie 
request  that  the  same  be  revised  and  resubmitted. 

LARGE  HEX  SPARK  PLUG  SHELL 

Drawings  were  submitted  of  a  large  hex  spark  plug  shell, 
together  with  the  present  S.  A.  E.  standard  %-i8  spark  plug 
shell  slightly  modified.  This  is  a  subject  which  has  been  dis- 
cussed repeatedly  at  Society  meetings.  It  is  not  the  intention  that 
the  large  hex  shell  shall  supersede  the  present  S.  A.  E.  standard 
(formerly  A.  L.  A.  M.)  but  supplement  the  same,  there  having 
been  a  demand  for  a  construction  taking  a  larger  porcelain. 
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«^««-±  ACR05Q 


SMALL  HEX. 


LARGE  HEX. 


In  addition  to  the  spark  plug  shell  matter,  which  is  illustrated 
herewith,  the  Miscellaneous  Division  submitted  thread  data  in 
relation  to  the  spark  plug  shell.  If  the  spark  plug  taps  are  made 
to  the  dimensions  shown  in  the  accompanying  table,  the  spark 


K-18U. 

THREAD  DATA 

S.  S.  FORM  OP  THREAD 

Nominal 
Dimension 

THREAD  LIMITS 

Spark  Plug 

Tap 

Outside  diameter 

.875 

.872  Min. 
.875  Max. 

.877  Min, 
.879  Max. 

Pitch  diameter 

.839 

.836  Min. 
.839  Max. 

.841  Min. 
.843  Max. 

Root  diameter 

.803 

.800  Min. 
.803  Max. 

.805  Min. 
.807  Max. 

Tap  DriU  Diameter 
Nominal  H  =  .812S 
.810  Min.      .813  Max. 
All  dimensions  in  inches. 
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plugs  can  be  screwed  in  by  hand,  using  a  wrench  for  final  tight- 
ening only.  The  clearances  also  make  it  easier  to  pull  the  spark 
plug  down  to  a  proper  seat  on  the  gasket.  The  tap  drill  diameter 
recommended  makes  it  possible  to  buy  a  13/16"  tap  drill  and  use 
it  until  it  wears  down  to  .810". 

The  recommendations  of  the  Miscellaneous  Division  as  to 
spark  plug  shells  and  thread  data  for  the  same  were  approved 
by  the  Standards  Committee. 


EXTENSION  OF  THREAD  STANDARD  BEYOND 
i^"  DIAMETER 

In  the  matter  of  the  extension  of  the  screw  thread  standard  be- 
yond lYi'  diameter,  the  Miscellaneous  Division  recommended 
pitches  of  fine  and  coarse  threads.  It  was  not  the  intention  to 
go  into  the  matter  of  units  or  bolts  but  merely  specify  pitch  of 
thread,  the  same  being  of  the  United  States  Standard  form  as 
in  the  case  of  the  S.  A.  E.  screw  standard. 

The  coarse  threads  to  be  as  follows : 

Beginning  at  15^"  and  advancing  by  J4"  increments  and 
extending  to  2%''  inclusive,  12  threads  per  inch. 

Beginning  with  3"  and  advancing  by  %"  increments  to  5,^" 
inclusive,  10  threads  per  inch. 

Beginning  with  6"  and  advancing  by  y^*  increments  up,  8 
threads  per  inch. 

The  fine  threads  to  be  as  follows : 

Beginning  with  \%"  and  advancing  by  Y^'  increments  to  2%" 
inclusive,  18  threads  per  inch. 

Beginning  with  3"  and  advancing  by  J^"  increments  up,  16 
threads  per  inch. 

These  recommendations  were  presented  after  a  careful  sur- 
vey of  data  submitted  by  22  motor  car  manufacturers,  together 
with  returns  received  from  parts  manufacturers  and  tap  manu- 
facturers. 

Present  practice  reveals  no  harmony  in  the  use  of  large  screw 
threads.  The  sizes  recommended  are  representative  of  the  prac- 
tice so  far  as  indicated  and  discussion  on  the  same  was  invited. 
For  reasons  of  memorizing,  a  very  simple  standard  is  wanted. 
It  is  thought  that  two  series  of  pitch  are  necessary,  one  for  use 
in  cast  metal  and  the  other  in  steel. 

It  is  interesting  to  note  that  in  the  fine  thread  between  i^'' 
and  2%"  inclusive,  which  practically  covers  the  sizes  for  valve 
port  plugs,  a  2j4"  outside  diameter  valve  will  just  drop  through 
a  25<"-i8  tapped  hole;  this  is  a  practice  used  by  a  good  many 
manufacturers,  avoiding  going  into  i6ths  or  decimal  fractions. 

The  report  on  screw  threads  was  submitted  as  one  of  progress 
only. 
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COTTER  PIN  STANDARDIZATION 

It  was  stated  in  the  meeting  that  it  is  feasible  to  standardize 
on  approximately  twenty  cotter  pin  sizes,  as  against  the  two  hun- 
dred or  more  sizes  in  use  at  present.  It  was  also  pointed  out 
that  no  standard  method  of  measuring  the  length  of  cotter  pins 
is  in  general  use. 

The  diameters  of  cotter  pin  for  use  in  connection  with  S.  A.  E. 
standard  castle  nuts  are  specified,  and  as  above  stated,  it  is  con- 
templated that  the  length  as  well  as  diameter  of  cotter  pins  for 
use  in  S.  A.  E.  standard  rod  and  yoke  end  pins  will  be  specified. 
It  has  been  found  by  some  that  considerable  saving  can  be  made 
in  stocking  by  standardizing  cotter  pin  sizes,  a  great  many  of 
the  currently  used  diameters  and  lengths  being  entirely  unneces- 
sary and  inevitably  accumulating  in  absurd  numbers.  It  does 
not  make  any  practical  difference  in  a  majority  of  cases  whether 
a  ij4-inch  or  a  ij^-inch  long  cotter  pin  is  used. 

PHYSICAL  PROPERTIES  OF  S.  A.  E.  STEELS 

During  the  past  year  the  Iron  and  Steel  Division  has  been 
giving  special  attention  to  the  problem  of  presenting  a  set  of 
data  sheets  which  would  show  the  physical  properties  which  may 
be  expected  from  each  S.  A.  E.  steel  when  given  the  most  widely 
used  heat  treatment  applied  to  the  respective  steel.  Tentative 
tabulations  and  curves  for  carbon  steels  1020,  1025,  1035  ^^^ 
1045  have  been  prepared  and  submitted  to  the  Iron  and  Steel 
Division  for  criticism,  looking  toward  the  formulation  of  prin- 
ciples which  will  allow  of  the  extension  of  the  work  to  cover 
alloy  steels  as  well.  The  tabulations  and  curves,  when  completed 
and  thoroughly  threshed  out,  will  be  published.  It  is  expected 
that  the  data  for  the  carbon  steels  at  least  will  be  issued  at  the 
time  of  the  next  meeting  of  the  Society. 


STEEL  CASTINGS  SPECIFICATIONS 

In  the  matter  of  steel  castings  specifications  supplementary 
to  the  present  S.  A.  E.  1235  specification  which  has  been  under 
reconsideration  by  the  Iron  and  Steel  Division,  advices  from  the 
American  Society  for  Testing  Materials  are  being  awaited,  it 
being  expected  that  the  specifications  of  that  society  will  be 
recommended  by  the  Iron  and  Steel  Division  if  they  shall  prove 
applicable  to  motor  car  practice.  It  is  thought  that  at  least  two 
qualities  of  steel  castings  should  be  specified. 
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STANDARD  SIZES  OF  PNEUMATIC  TIRES 

The  sizes  of  pneumatic  tires  that  are  under  consideration  for 
recommendation  as  practice  for  the  car  manufacturers  are  all, 
as  it  is  stated  they  should  be,  even  sizes,  permitting  the  car  user 
to  oversize  if  he  wishes.  The  sizes  are  30x3,  30x3 J^,  32x33^, 
32x4,  34x4,  34x4^,  36x4?^,  38x5 J/^  and  probably  36x5.  Oversize 
tires  for  all  these  sizes  will  probably  be  manufactured  by  the 
tire  companies,  31x33^  for  the  30x3,  31x4  for  the  30x3^/^  and 
so  on  down  the  list. 

If  the  car  manufacturer  equips  his  product  with  an  oversize 
tire,  he  leaves  his  customer  no  chance  for  oversizing  in  case  the 
latter  increases  the  total  weight  of  the  car  by  adding  extra 
equipment,  etc. 

It  is  stated  that  there  has  never  been  a  question  in  the  minds 
of  the  Clincher  Automobile  Tire  Manufacturers'  Association 
committee  but  that  there  should  be  a  5"  tire.  The  question  has 
been  whether  it  shall  be  a  36"  or  3/'  tire. 

It  is  understood  that  85  per  cent,  of  the  tires  used  today  are 
included  in  the  above  given  list  of  even  tire  sizes. 


INFLATION  PRESSURE  AND  CARRYING 
CAPACITY 

The  question  of  standardizing  inflation  pressures  and  carry- 
ing capacities  of  pneumatic  tires  was  scheduled  for  discussion  but 
specific  recommendation  was  deferred  in  view  of  the  fact  that 
it  seems  that  the  tire  manufacturers  through  their  association 
will  soon  have  a  standard  to  propose  in  this  respect.  The  lists 
of  inflation  pressures  and  carrying  capacities  which  have  hith- 
erto been  published  by"  the  tire  companies  have  varied  somewhat 
and  not  been  lived  up  to  generally.  It  is  appreciated  that  new 
lists  should  be  prepared,  taking  more  into  consideration  the  actual 
usage  among  car  owners,  with  the  hope  of  having  the  new  figures 
lived  up  to.  The  average  actual  practice  today  is  hard  on  tires. 
The  relation  between  the  requisite  inflation  pressure  and  the 
respective  load  carried  by  tires  has  been  ignored  too  much.  In 
ether  words,  the  proper  inflation  pressure  varies  with  the  weight 
carried.  Many  car  users  equip  with  oversize  tires  for  the  sake 
of  easier  riding.  Easier  riding  is  not  secured  by  carrying  the 
same  arbitrary  inflation  pressure  per  inch  of  tire  cross-section 
regardless  of  load ;  it  stands  to  reason  that  the  inflation  pressure 
may  be  less  if  the  load  remain  the  same  and  the  tire  be  increased 
in  size. 

Tire  manufacturers  agree  that  there  is  a  certain  allowable 
percentage  of  deflection;  some  say  9  per  cent.,  some  as  high 
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as  IS  per  cent.  The  deflection  is  directly  proportional  to  the 
pressure  per  square  inch.  It  has  been  stated  that  on  the  average 
the  tiring  of  cars  is  on  the  basis  of  .5  to  .6  pound  weight  per 
cubic  inch  of  tire  volume. 

The  under-inflation  condition  has  been  recognized  for  a  long 
time  and  is  very  unsatisfactory.  Another  bad  condition  which 
it  is  alleged  exists  is  overloading.  It  is  averred  that  over  90 
per  cent,  of  the  cars  manufactured  today  leave  the  factories  with 
a  greater  load  on  the  tires  than  the  average  prescribed  in  the 
tables  of  the  tire  companies. 

RIM  STANDARDIZATION 

It  is  the  view  of  the  Pleasure  Car  Wheels  Division  that  it  is 
impracticable  at  this  time  to  make  any  specific  recommendation 
as  to  the  standardization  of  demountable  rims  for  pneumatic 
tires.  Within  a  year  the  general  tendency  may  develop  a  situ- 
ation wherein  such  recommendation  can  properly  be  made. 


ROLLER  BEARING  SIZES 

The  discussion  had  at  the  last  meeting  of  the  Standards  Com- 
mittee on  the  demand  for  and  feasibility  of  reducing  very  ma- 
terially the  stock  list  of  bearings  of  the  taper  roller  class,  was 
resumed.  The  question  is  whether  the  unstandardized  series  of 
three  hundred  odd  sizes  shall  be  left  alone  to  continue  and  mul- 
tiply, or  be  reduced  to  manufacturable  proportions  of  approxi- 
mately fifty  sizes  covering  all  normal  demand.  Two  makers  of 
bearings  favor  the  reduction  of  the  number  of  sizes.  One  states 
that  the  standardization  in  mind  would  be  disadvantageous  to 
the  bearing  manufacturer  and  to  the  car  manufacturer. 

The  Ball  and  Roller  Bearing  Division  is  working  towards  the 
reduction  of  the  number  of  sizes  to  a  reasonable  workable  limit. 
It  hopes  to  formulate  a  list  of  standard  sizes  of  roller  bearings 
which  will  be  not  only  a  credit  to  the  Society  but  of  great  help 
to  the  automobile  designer. 

The  annular  ball  bearing  came  here  from  abroad  pretty  well 
standardized  as  to  general  dimensions,  although  not  as  to  toler- 
ahces.  No  one  thinks  of  adopting  any  ball  bearing  not  found  "in 
some  of  the  ball  bearing  manufacturers*  catalogues,  which  are 
fortunately  all  alike,  the  first  one  having  been  copied  as  being 
a  good  thing.  If  a  similar  condition  can  be  brought  about  in 
the  case  of  taper  bearings,  thrust  washer  bearings  and  plain 
roller  bearings,  corresponding  benefit  will  result.  There  are  no 
lists  extant  now  by  which  this  can  be  accomplished.  A  car  de- 
signer makes  a  spindle  and  after  everything  is  ordered  finds  there 
is  no  bearing  just  right  for  the  spindle.     The  bearing  maker 
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has  to  make  a  special  bearing  to  suit.  The  solution  of  the  problem 
lies  in  the  publishing  and  distribution  of  a  suitable  list  for  refer- 
ence use,  exactly  as  in  the  case  of  the  annular  ball  bearing  list. 


THRUST  BEARING  SIZES 

It  was  announced  that  a  committee  of  manufacturers  of  thrust 
bearings  had  been  chosen  to  revise  the  list  of  sizes  and  types  in 
this  class. 

TAP  DRILL  SIZES 

The  Research  Division  reported  that  considerable  experiment- 
ing had  been  done  by  various  members  of  the  Division  to  deter- 
mine proper  tap  drill  sizes,  and  expressed  the  view,  based  on 
this  work,  that  for  the  utmost  value  to  the  industry  much  more 
experimenting  in  detail  should  be  carried  out.  So  far  the  experi- 
ments have  been  made  with  cold  rolled  bolt  stock  of  about  80,000 
pounds  per  square  inch  yield  point,  and  nut  material  of  cast  brass, 
cast  aluminum  and  cast  iron. 

To  fortify  the  Division  in  its  investigation  and  to  standardize 
the  conditions  of  test,  arrangements  will  be  made  to  furnish  the 
necessary  specimens  for  test.  All  question  of  variation  in  ma- 
terial or  workmanship  will  thereby  be  obviated.  Bolts  for  test 
will  be  made  of  cold  rolled  screw  stock  (S.  A.  E.  Steel  11 14), 
heat  treated  nickel  chromium  steel  (S.  A.  E.  Steel  3135  or  3125), 
heat  treated  nickel  steel  (case-hardened  cap  screws),  S.  A.  E. 
Steel  1020,  cyanided. 

It  IS  purposed  that  the  method  of  testing  in  general  shall 
be  of  two  kinds ;  static,  of  the  regulation  tension  kind ;  rotating, 
while  rotation  of  the  nut  or  bolt  is  accomplished.  The  latter 
method  of  test  is  desirable  for  the  reason  that  the  results  will 
represent  much  more  closely  the  conditions  met  with  in  actual 
practice.  The  time  when  either  a  bolt  or  nut  is  broken  is  usually 
when  it  is  being  screwed  up. 

It  is  suggested  that  there  be  made  in  addition  an  investigation 
involving  various  depths  of  hole  in  such  materials  as  aluminum, 
brass  and  cast  iron,  for  the  purpose  of  determining  strength  of 
thread  against  shearing  in  materials  of  less  strength  than  that  of 
the  bolt. 

VEHICLE  TAXATION  FORMULA 

The  Research  Division  made  a  progress  report  on  another 
matter  it  has  under  advisement,  namely,  the  determination  of  a 
vehicle  taxation  formula  as  discussed  at  the  last  meeting  of  the 
Society.     A  careful  preliminary  study  has  been  made  with  the 
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result  that  the  Division  believes  the  following  factors  may  be 
involved  in  such  a  formula: 

I — Horsepower; 

2 — Total  weight  of  loaded  car; 

3 — Gear  ratio; 

4 — Speed ; 

5 — Type  of  wheel. 

In  determining  the  proper  weight  to  give  these  and  other 
possible  factors,  the  Division  proposes  to  avail  itself  of  govern- 
ment work  by  the  Bureau  of  Good  Roads,  as  well  as  of  published 
results  of  other  societies. 

Three  types  of  vehicle  are  being  considered : 

I — Pneumatic-tired  vehicles; 
2 — Solid-rubber-tired  vehicles ; 
3 — Horse-drawn  vehicles. 

In  this  connection  it  may  develop  that  several  factors  will  be 
given  three  different  values  for  the  three  classes  respectively 
or  that  three  distinct  formulas  shall  be  deduced. 


ELECTRIC  VEHICLE  DIVISION  REPORT 

The  Electric  Vehicle  Division  sub-committees  on  Motors  and 
Controllers,  on  Batteries,  Wiring  and  Charging  Appliances,  on 
Lamps,  on  Steel  and  Mileage  Ratings,  and  on  Tires  have  been 
prosecuting  actively  their  work,  which  has  consisted  in  a  large 
measure  of  the  collection  of  statistics  and  statements  of  estab- 
lished practice. 

The  sub-committee  on  Motors  and  Controllers  has  made  a 
preliminary  report  discussing  particularly  the  standardization  of 
two  motor  voltages,  which  it  is  contemplated  will  be  recom- 
mended for  adoption  at  a  later  date,  namely,  6o  to  66  volts  and 
8o  to  85  volts. 

The  standardization  of  name  plates  was  also  discussed  and 
recommendations  will  be  made  later.  Discussion  was  also  had 
on  the  testing,  ampere-rating,  insulation,  etc.,  of  controllers. 

A  committee  of  the  Underwriters'  Laboratories  has  been 
appointed  to  investigate  fire  risks  in  connection  with  electric 
vehicles  and  gasoline  vehicles  having  electric  equipment.  It  was 
stated  that  the  said  organization  is  not  informed  as  to  good  cur- 
rent practice  or  as  to  the  elements  of  fire  risks  existing  in  the 
stated  classes  of  vehicle.  The  co-operation  of  the  S.  A.  E. 
through  the  Electric  Vehicle  Division  in  accumulating  data  by 
which  the  underwriters  would  be  enabled  to  formulate  a  code, 
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has  been  requested.  A  list  of  questions  covering  current  practice 
on  features  considered  essential  will  be  submitted  to  the  Division. 

The  sub-committee  on  Batteries,  Wiring  and  Charging 
Appliances  will  make  later  recommendation  on  a  wide  range  of 
subjects,  including  the  grouping  of  cells  in  battery  trays,  the 
number  of  cells  in  standard  battery  equipments,  with  the  inten- 
tion of  recommending  42  cells  lead  and  60  cells  Edison,  wiring 
sizes,  insulation,  charging  receptacles,  fuses,  polarity  of  battery 
terminals  and  other  allied  matters. 

The  sub-committee  on  Lamps  will  submit  later  recommenda- 
tions regarding  lamp  bases,  voltage  and  other  matters,  depend- 
ing to  some  extent  upon  the  adoption  of  standard  battery  voltages. 

ELECTRIC    VEHICLE   SPEED   AND   MILEAGE   RATINGS 

The  sub-committee  on  Speed  and  Mileage  Ratings  made  a 
report  which,  after  very  extensive  discussion,  was  adopted  by 
the  Division  for  submission  to  the  Standards  Committee  for 
acceptance,  as  follows : 

Electric  Vehicle  Speed  Ratings  shall  be  based  on  continuous 
operation  with  half  load  over  hard,  smooth  and  level  roads  or 
pavements  at  the  actual  average  battery  voltage. 

Electric  Vehicle  Mileage  Ratings  shall  be  based  on  the  rated 
five-hour  discharge  capacity  of  the  battery  and  a  continuous  run 
with  half  load  over  hard,  smooth  and  level  roads  or  pavements. 

These  recommendations  were  approved  by  the  Standards 
Committee. 

EFFICIENCY  TEST  OF  SOLID  RUBBER  TIRES 

The  sub-committee  on  Tires  report  on  extensive  efficiency 
tests  made  of  solid  rubber  tires.  The  tests  were  made  with  the 
scleroscope  and  the  Whitney  tire  tester  and  also  checked  by  road 
performance.  The  sub-committee  is  investigating  the  subject  of 
hardness  and  other  qualities  in  solid  rubber  tires  and  will  report 
on  the  subject  further  at  a  later  date. 

INDUSTRIAL  TRUCKS 

A  number  of  new  matters  were  brought  to  the  attention  of 
the  Electric  Vehicle  Division  and  referred  to  the  respective  sub- 
committees having  jurisdiction,  among  these  matters  being  the 
standardization  of  electrical  features  of  industrial  trucks,  which 
will  be  reported  upon  subsequently. 

STANDARD  EXCHANGE  DIVISION  REPORT 

It  is  the  function  of  the  Standards  Exchange  Division  to  keep 
abreast  of  the  standards  and  engineering  practices  adopted  by 
the  Society  and  by  written  communication  and  conferences 
arrange  that  the  established  standards  of  other  organizations 
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harmonize  with  the  S.  A.  E.  Standards  so  far  as  practicable.  At 
the  present  time  the  Standards  Exchange  Division  is  woridng 
assiduously  with  the  Automobile  Engine  Manufacturers  Associa- 
tion in  endeavoring  to  make  the  standards  of  the  two  associa- 
tions coincident  as  far  as  possible.  The  American  Society  for 
Testing  Materials  has  a  committee  on  automobile  steels.  Assur^ 
ance  is  given  that  this  organization  will  accept  practically  in  toto 
the  specifications  adopted  bjr  the  S.  A.  E.  The  A.  S.  T.  M. 
also  has  a  committee  on  spring  steels  with  which  the  S.  A.  E. 
committee  is  working  in  close  harmony. 

BELL  HOUSING  DIMENSIONS 

A  vital  question  before  the  automobile  engine  builders  is  the 
matter  of  standardizing  bell  housing  dimensions,  the  dimensions 
of  the  rear  end  of  the  motor  forming  the  junction  between  the 
engine  and  gear-box.  The  S.  A.  E.  committee  obtained  from  a 
prominent  manufacturer  of  transmissions  a  tentative  list  of 
dimensions  which  had  been  set  up  as  informal  standards  by  the 
motor  manufacturers.  This  list  was  made  up  in  blue-print  form 
and  sent  to  all  the  manufacturers  interested,  about  fifteen  in  num- 
ber. They  were  asked  to  submit  blue-prints  or  fill  in  dimensions 
on  the  blue-prints  sent  them,  in  order  to  find  out  to  what  extent 
current  practice  coincides.  Five  different  sizes  have  been  listed, 
ranging  from  the  largest  that  might  be  used  on  a  truck,  where 
a  large  flywheel  is  an  important  factor,  down  to  the  small  size 
bell  housing  which  is  used  on  the  light-car  type  of  four-cylinder 
motor.  A  tabulation  of  the  returns  received  revealed  practically 
a  unanimity  of  practice  in  all  the  sizes  except  the  largest,  which 
is  manufactured  to  a  very  slight  extent,  and  in  the  smallest.  The 
work  of  the  committee  will  be  focused  during  the  next  few  months 
on  the  small  size  in  an  effort  to  obtain  some  unanimity  of  opinion 
as  to  what  the  standard  dimensions  should  be.  The  present  varia- 
tion in  dimensions  is  small,  but  of  course  any  variation  at  all  in 
this  case  is  a  great  impediment  to  interchangeability  and  the 
desirable  features  of  standardization. 

MOTOR  SUPPORT  DIMENSIONS 

The  Standards  Exchange  Division  has  also  had  in  view  the 
possibility  of  standardizing  the  reach  of  motor  support  arms  at 
the  rear  end  of  the  motor  and  the  drop  between  the  fundamental 
base  point  of  the  arms  and  the  center  of  the  crankshaft;  the 
idea  being  to  make  the  arms  as  narrow  as  possible  so  that  motors 
will  be  interchangeable  by  simply  putting  in  different  sized  brack- 
ets to  fasten  the  motor  to  the  frame.  There  is  considerable  varia- 
tion in  the  practice  as  to  the  dimensions  in  question.  The  work 
of  the  Division  will  consist  in  part  in  drawing  up  a  tentative 
set  of  dimensions  and  submitting  the  same  to  car  designers  and 
engine  builders  for  approval. 


Digitized  by 


Google 


REGISTRATION  AT  STANDARDS  COMMITTEE 
CONVENTION 

Apple,  V.  G.    (Electrical  Equipment  Division),   President  and  General 

Manager  Apple  Electric  Company. 
Armstrong,  J.  R.  C.  (Electric  Vehicle  Division),  Chief  Electrical  Engineer, 

General  Vehicle  Company. 
Aull,  Jerome  J.  (Carbureter  Fittings  Division),  Mechanical  Engineer,  The 

Lunkenheimer  Company. 
Bachman,  B.  B.  (Truck  Standards  Division),  Assistant  Engineer,  Autocar 

Company. 
Baldwin,  H.  S.   (Electric  Vehicle  Division),  Engineer,  General  Electric 

Company. 
Barton,  H.  L.     (Pleasure  Car  Wheels  Division),  Assistant  Director  of 

Production,  General  Motors  Company. 
Bijur,  Joseph    (Electrical   Equipment   Division),   President,  Bijur  Motor 

Lighting  Company. 
Bryant,   R.   S.    (Pleasure   Car   Wheels    Division),    Consulting   Engineer, 

Standard  Welding  Company. 
Buckwalter,  T.  V.    (Industrial  Truck  Standards  Advisory  Committee), 

Engineer,  Pennsylvania  Railroad. 
Bunnell,  C.  M.  (Electrical  Equipment  Division),  Miniature  Lamp  Sales, 

General  Electric  Company. 
Buswell,  W.  H.,  Archibald  Wheel  Company,  Lawrence,  Mass. 
Carlton,  C.  C.  (Pleasure  Car  Wheels  Division),  Firestone  Tire  &  Rubber 

Company. 
Carpenter,  R.  C.  (Research  Division),  Professor  of  Experimental  Engi- 
neering, Sibley  College,  Cornell  University. 
Church,  H.  D.  (Commercial  Car  Wheels  Division,  Truck  Standards  Divi- 
sion), Truck  Engineer,  Packard  Motor  Car  Company. 
Churchward,    Alex.     (Electrical    Equipment    Division),    Vice-President, 

Gray  &  Davis,  Inc. 
Clarkson,  Coker  F.,  Secretary  and  General  Manager,  Society  of  Automo- 
bile Engineers. 
Clemens,  C.  E.  (Springs  Division,  Truck  Standards  Division),  Mechanical 

Engineer,  Perfection  Spring  Company. 
Coleman,  H.  B.,  Hoopes,  Brother  and  Darlington,  Inc. 
Conaht,  W.  "H.  (Electrical  Equipment  Division,  Electric  Vehicle  Division), 

Detroit  Manager,  Gould  Storage  Battery  Company. 
Clement,  Carl  H.,  Bock  Bearing  Company. 
Davis,  C  E.  (Lock  Washer  Division),  Consulting  Engineer,  New  York 

City. 
Ehle,  A.  H.  (Truck  Standards  Division),  Manager  Electric,  Compressed 

Air  and  Gasoline  Locomotive  Department,  Baldwin  Locomotive  Works 

Division. 
Fishleigfa,  W.  T.  (Research  Division),  Assistant  Professor,  Engineering 

Department,  University  of  Michigan. 
French,  E  L.  (Iron  and  Steel  Division),  Manager  Sanderson  Brothers 

Works,  Crucible  Steel  Company. 
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Fried,  £.  R.  (Standards  Exchange  Division),  Ferro  Machine  and  Foundry 
Company. 

Gallup,  David  L.  (Research  Division),  Professor  of  Gas  Engineering, 
Worcester  Polytechnic  Institute. 

Germane,  F.  M.  (Ball  and  Roller  Bearings  Division),  Assistant  General 
Manager,  Standard  Roller  Bearing  Company. 

Gould,  W.  S.,  Gould  Storage  Battery  Company. 

Gray,  B.  D.  (Ball  and  Roller  Bearings  Division),  Vice-President  and 
Manager  Hess-Bright  Manufacturing  Company. 

Hall,  E.  R.  (Pleasure  Car  Wheels  Division),  Experimental  Engineer, 
Goodyear  Tire  and  Rubber  Company. 

Harper,  H.  W.  (Electrical  Equipment  Division),  President,  Howard 
Miniature  Lamp  Company. 

Heldt,  P.  M.,  Editor,  The  Horseless  Age. 

Holland,  W.  E.  (Electric  Vehicle  Division),  Research  Engineer,  Anderson 
Electric  Car  Company. 

Holmes,  Arthur  (Iron  and  Steel  Divition),  Vice-president,  H.  H,  Fianklin 
Manufacturing  Company. 

Hoopes,  Russell  (Commercial  Car  Wheels  Division),  Superintendent, 
Hoopes,  Brother  and  Darlington,  Inc. 

Hughes,  F.  G.  (Ball  and  Roller  Bearings  Division),  Chief  Engineer,  New 
Departure  Manufacturing  Company. 

Kebler,  Leonard  (Electrical  Equipment  Division),  President,  Ward 
Leonard  Electric  Company. 

Kennedy,  W.  P.  (Commercial  Car  Wheels  Division,  Truck  Standards  Divi- 
sion, Electric  Vehicle  Division),  Consulting  Engineer,  New  York  City. 

Lee,  T.  L.,  North  East  Electric  Company. 

Libby,  A.  D.  T.,  Splitdorf  Electrical  Company. 

Lloyd,  Robert  McA.  (Truck  Standards  Division),  Consulting  Engineer, 
New  York  City. 

McComb,  H.  G.  (Industrial  Truck  Standards),  Engineer  Gasoline  Divi- 
sion, General  Vehicle  Co.,  Inc. 

McKinley,  C.  W.  (Lock  Washer  Division,  Springs  Division),  Chief  Engi- 
neer, Willys-Overland  Company. 

McMurtry.  Alden  L.  (Electrical  Equipment  Division),  Consulting  Engi- 
neer, Sound  Beach,  Conn. 

Mathews,  J.  A.  (Iron  and  Steel  Division),  General  Manager,  Halcomb 
Steel  Company. 

Morgan,  R.  L.  (Springs  Division),  Consulting  Engineer,  Worcester,  Mass. 

Moyer,  J.  A.  (Research  Division),  Professor  in  charge  of  Department  of 
Mechanical  Engineering,  Pennsylvania  State  College. 

Myers,  C.  T.  (Truck  Standards  Division),  Engineer,  Timken-David 
Brown  Company. 

Newkirk,  W.  M.  (Springs  Division),  Mechanical  Engineer,  William  and 
Harvey  Rowland,  Inc. 

Nightingale,  R.  J.  (Electrical  Equipment  Division),  Manager  Auto  Sales, 
Willard  Storage  Battery  Company. 
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Norton,   W.  T.,   Jr.    (Standards   Exchange   Division),   Chief   Engineer, 

Selden  Motor  Vehicle  Company. 
Osburn,  H.  G.  (Electrical  Equipment  Division),  Mechanical  and  Electrical 

Engineer,  National  Metal  Molding  Company. 
Parker,  J.  H.   (Iron  and  Steel  Division),  Metallurgist,  Carpenter  Steel 

Company. 
Perrin,  J.  G.   (Frame  Sections  Division),  Chief  Engineer,  Lozier  Motor 

Company. 
Pierce,  Dana,  Underwriters'  Laboratories,  Inc. 
Pope,    N.    B.    (Miscellaneous    Division),    Technical    Editor,    Automobile 

Topics. 
Roberts,  W.  H.  (Truck  Standards  Division),  Assistant  Engineer,  Depart- 
ment of  Finance,  New  York  City.' 
Roesch,   D.    (Research  Division),   Assistant   Professor  of   Experimental 

Engineering,  Armour  Institute  of  Technology. 
Ross,  E.  J.,  Jr.  (Electric  Vehicle  Division),  Manager  Sales  Engineering 

Department,  Edison  Storage  Battery  Company. 
Russell,  E.  F.  (Iron  and  Steel  Division),  Longmeadow,  Mass. 
Rys,  C.  F.  W.  (Iron  and  Steel  Division),  Metallurgical  Engineer,  Carnegie 

Steel  Company. 
Schipper,  J.  E.,  Technical  Editor,  The  Automobile. 
Slade,  A.  J.  (Electric  Vehicle  Division),  Consulting  Engineer,  New  York 

City. 
Slauson,  H.  W.,  Manager  Motor  Department,  Leslie's  Weekly,  New  York 

City. 
Souther,  Henry  (Iron  and  Steel  Division,  Pleasure  Car  Wheels  Division), 

Vice-president  and  General  Manager,   Ferro  Machine  and  Foundry 

Company. 
Utz,   J.   G.    (Miscellaneous   Division),   Consulting    Engineer,    Perfection 

Spring  Company. 
Veal,  C.  B.  (Research  Division),  Professor  of  Machine  Design,  Purdue 

University. 
Ward,  C.  A.  (Electric  Vehicle  Division),  Secretary  and  Treasurer,  Ward 

Motor  Vehicle  Company. 
Welch,  C.  J.,  U.  S.  Tire  Company. 
Wesley,  G.    W.    (Electric    Vehicle    Division),    Vice-president,    General 

Vehicle  Company. 
Whitney,  E.  R.  (Commercial  Car  Wheels  Division,  Truck  Standards  Divi- 
sion, Electric  Vehicle  Division),  Chief  Engineer,  Commercial  Truck 

Company  of  America. 
Whitten,   F.   A.    (Electric  Vehicle   Division),   Chief   Engineer,   General 

Motors  Truck  Company. 
Wilson,  J.  E.   (Lock  Washer  Division),  Mechanical  Engineer,  National 

Lock  Washer  Company. 
Williams,  C.  B.  (Pleasure  Car  Wheels  Division),  Treasurer,  Mott  Wheel 

Works. 
Zimmerschied,   K.   W.    (Iron   and   Steel   Division,   Standards   Exchange 

Division),  Chief  Metallurgist,  General  Motors  Company. 
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TENTATIVE  PROGRAM 

ANNUAL  MEETING 

New  York,  Tuesday,  Wednesday  and 
Thursday,  January  5,  6,  7,  1915 

at  the 

SOCIETY  HEADQUARTERS 

1790  Broadway 
and  in  the 

AUDITORIUM  OF  THE  ENGINEERING 
SOCIETIES  BUILDING 

29  West  39th  Street 


Information  for  Attending  Members 

THE  REGISTRATION  BUREAU  will  be  open  from  9 
a.  m.  to  9  p.  m.  Wednesday  and  Thursday  at  the  entrance  to  the 
auditorium,  on  the  third  floor  of  the  Engineering  Societies  Build- 
ing. To  avoid  confusion  and  to  aid  the  Meetings  Committee, 
all  who  attend  are  requested  to  register  promptly.  This  applies 
to  members  and  guests,  including  ladies.  Upon  registration, 
badges,  programs  and  papers  will  be  supplied. 

SESSIONS 

Sessions  of  the  Standards  Committee  and  the  Governing 
Committee  of  the  Sections,  and  the  Society  will  be  held  on 
Tuesday. 

Business  and  Professional  Sessions  of  the  Society  will  be 
held  in  the  Auditorium  on  Wednesday  and  Thursday  morning, 
afternoon  and  evening. 

DINNER 

Arrangements  have  been  made  with  the  Engineers  Club,  at 
32  West  40th  Street,  for  informal  dinners  on  Wednesday  and 
Thursday  evenings,  at  6.30  o'clock.  Dinner  tickets,  one  dollar 
each,  may  be  obtained  from  the  Registration  Bureau  before  5 
o'clock  on  these  days. 
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DETAILS  OF  TENTATIVE  PROGRAM 
Tuesday,  January  5 

9  a.  m.     Meeting  of  the  Standards  Committee,*  at  the  rooms  of 

the  Society,  1790  Broadway. 
8  p.  m.     Meeting  of  the  Governing  Committees  of  the  Sections, 

at  the  rooms  of  the  Society,  1790  Broadway. 
8  p.  m.     Meeting  of  the  Council,  at  the  rooms  of  the  Society, 

1790  Broadway. 

Wednesday,  January  6,  10  A.  M.  SHARP 

In  the  Auditorium,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street.) 

BUSINESS  SESSION 

President's  Address. 

Treasurer's  Report. 

Report  of  Tellers  of  Election  of  Officers. 

Report  of  Membership  Committee. 

New  Business. 

Report  of  Ball  and  Roller  Bearings  Division. — F.  G.  Hughes, 

Acting  Chairman. 
Report    of    Carbureter    Fittings    Division. — G.    G.    Behn, 

Chairman. 

Wednesday,  January  6,  IP.  M. 

In  the  Auditoriiun,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street.) 

PROFESSIONAL  SESSION 

Recording  Devices  for  Commercial  Power  Wagons. — Bruce 
Ford. 

Report  of   Truck   Standards   Division. — Wm.    P.   Kennedy, 
Chairman. 


♦All  members  arc  welcome  at  this  meeting. 
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Report  of  Commercial  Car  Wheels  Division. — Wm.  P.  Ken- 
nedy, Chairman. 

Report  of  Electric  Vehicle  Division.^ — A.  J.   Slade,  Chair- 
man. 

INFORMAL  DINNER,  AT  6.30  P.  M. 

At  the  Engineers  Club 
(32  West  Fortieth  Street.) 


Wednesday,  January  6,  8  P.  M. 

In  the  Auditorium,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street.) 

Pros  and  Cons  of  Correct  Tire  Inflation. — C.  B.  Whittelsey. 
Report  of  Pleasure  Car  Wheels  Division. — Henry  Souther, 

Chairman. 
Wire  Wheels  versus  Wood  Wheels. — R.  B.  Mudge. 
Wire  Wheels  versus  Wood  Wheels. — Geo.  W.  Houk. 
Report  of  Lock  Washer  Division. — J.  E.  Wilson,  Chairman. 
Report  of  Miscellaneous  Division. — J.  G.  Utz,  Chairman. 


Thursday,  January  7,  10  A.  M.  Sharp 

In  the  Auditprium,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street.) 

PROFESSIONAL  SESSION 

Report    of    Electrical    Equipment    Division. — A.    L.    Riker, 
Chairman. 

Railway  Gasoline  Locomotives. — A.  H.  Ehle. 

Railway  Motor  Cars. — H.  G.  Chatain. 

Warning  Signals. — ^Alden  L.  McMurtry. 

Report  of  Research  Division. — David  L.  Gallup,  Chairman. 
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Thursday,  January  7,  1  P.  M. 

In  the  Auditorium,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street.) 

PROFESSIONAL  SESSION 

Malleable  Iron  Castings. — Dr.  Richard  Moldenke. 
Report  of  Frame  Sections  Division. — J.  G.  Perrin,  Chairman. 
Report  of  Iron  and  Steel  Division. — Henry  Souther,  Chair- 
man. 
Nomenclature  of  Car  Parts. 
Allowances  for  Piston  Fits. — E.  W.  Weaver. 
Worm  Gears. — C.  T.  Myers. 

INFORMAL  DINNER,  AT  6.30  P.  M. 

At  the  Engineers  Club 
(32  West  Fortieth  Street.) 

Thursday,  January  7, 8  P.  M. 

In  the  Auditorium,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street.) 

PROFESSIONAL  SESSION 

Automobile  Engineering  Curricula. — Prof.  W.  T.  Fishleigh. 
Motor  Car  Testing. — A.  B.  Browne. 
Report  of  Springs  Division. — C.  W.  McKinley,  Chairman. 
Report  of  Standards  Exchange  Division. — K.  W.  Zimmer* 

schied,  Chairman. 
The  European  Situation  as  Affecting  America. — A.  Ludlow 

Clayden. 

MEETINGS  COMMITTEE 

Joseph  A.  Anglada,  Chairman. 
J.  G.  Perrin, 

E.  T.  BiRDSALL, 

John  G.  Utz, 
Local  Committee.  Ferdinand  Jehle. 

Robert  McAllister  Lloyd, 
Alden  L.  McMurtry. 
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A  BRITISH  APPRECIATION 

*  *  *  *  Having  ourselves  had  experience  of  America's  Society 
of  Automobile  Engineers,  a  body  necessarily  established  on  a 
much  more  important  scale  than  is  possible  in  these  islands,  one 
can  say  only  that  our  smaller  institution  is  working  on  the  same 
lines  that  have  brought  such  profit  to  the  automobile  engineers 
of  the  United  States.  The  manner  in  which  the  sister  institution 
across  the  Atlantic  works  has  been  a  revelation  to  all  who  studied 
it,  for  it  accounts  in  no  mean  measure  for  the  solidarity  and 
effectiveness  of  the  motor  industry  of  the  United  States  as  a 
whole  and  as  a  producer  of  a  greater  number  of  vehicles  than  all 
the  other  countries  of  the  world  combined.  These  are  early 
days  yet  for  the  Institution  of  Automobile  Engineers  of  Great 
Britain,  but  the  strides  that  have  been  made  since  Mr.  Basil 
H.  Joy  took  on  the  Secretaryship  a  few  years  ago  are  amazing. 
He  is  needed,  for  he  has  enlisted  one  after  another  of  those  big 
men  of  the  movement  who  could  never  see  any  serious  future  for 
the  Institution,  in  face  of  what  may  be  styled  its  somewhat  nebu- 
lous beginnings.  To-day  the  organization  is  more  than  a  body 
that  has  taken  unto  itself  a  name.  It  is  the  corporate  spirit  and 
body  of  the  automobile  engineers  working  in  this  country,  and 
it  besides  has  a  special  care  for  the  automobile  engineers  of 
tomorrow,  by  reason  of  its  graduates'  section.  We  do  not  pre- 
tend for  a  moment  that  in  the  brief  time  at  disposal  it  has  been 
possible  to  go  the  whole  length  that  has  been  achieved  by  the 
sister  institution  in  America.  On  the  contrary,  the  work  would 
not  be  worth  undertaking  if  the  whole  scheme  of  it  could  be 
accomplished  in  comparatively  so  brief  a  spell. 

LESSONS  FROM  AMERICA 

We  have  yet  to  learn  a  deal  from  the  methods  of  discussion 
adopted  by  the  automobile  engineers  of  America  on  the  occasion 
of  their  meetings,  notably  of  the  annual  sort.  The  business-like 
method  of  their  address  is  something  that  has  not.  yet  been 
matched  in  Europe,  even  in  Germany,  where,  nevertheless,  they 
stick  very  strictly  to  business.  The  fact  is,  many  of  us  in  Britain 
have  to  overcome  a  natural  instinct  to  work  each  independently 
of  the  rest  and  to  scorn  anything  that  conies  from  the  other  man. 
In  America  it  is  not  so.  Her  Society  of  Automobile  Engineers 
is  nothing  less  than  a  clearing  house  which  every  year  thoroughly 
investigates  every  phase  of  automobile  engineering  develop- 
ment acliieved  in  the  country.  Alike  the  papers  and  the  discus- 
sions are  masterpieces  of  practical  investigation,  with  the  mini- 
mum of  personal  prejudice  and  the  maximum  of  information, 
particularly  from  a  manufacturing  point  of  view  as  distinct  from 
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mere  theoretical  vaporing.  These  remarks  are  made  by  way  of 
encouraging  certain  quite  distinguished  British  automobile  engi- 
neers who  in  the  past  have  had  the  honor  of  addressing  their 
fellows  at  meetings,  and  who  have  been  somewhat  chary  of 
revealing  the  whole  of  the  inner  workings  of  the  particular  phase 
of  the  subject  which  they  have  made  their  specialty.  It  is  a 
point  of  honor  with  members  of  the  American  Society  of  Auto- 
mobile Engineers  that  when  enjoying  the  distinction  of  address- 
ing their  fellows  they  shall  honestly  lay  before  their  professional 
brethren  every  in  and  out  of  that  phase  of  the  business  on  which 
their  lifework  is  concentrated,  for  in  that  way,  and  in  that  way 
only,  can  things  be  learned  and  progress  made.  It  is  the  big 
and  the  businesslike  view.  If  you  run  an  organization  on  those 
lines  every  member  of  it  knows  that,  though  he  himself  has  time 
to  attend.^  most  pnly  to  one  or  two  phases  of  automobile  engi- 
neering, nevertheless  because  when  his  turn  comes  he  gladly  .gives 
the  fruits  of  such  work  to  his  fellows,  «o  in  turn  he  is  awarded 
by  others  through  being  able  to  keep  hittiself  abreast  ot^eT'fruits 
of  all  the  latest  work  conducted  along  other  lines  of  automobile 
engineering  by  the  greatest  experts  in  his  country,  because,  when 
speaking,  they  also  tell  him  the  truth,  the  whole  truth  and  nothing 
but  the  truth.  What  is  the  object  of  this?  A  fundamental  recog- 
nition of  the  all-important  point  that  it  is  good  for  any  one  auto- 
mobile engineer  or  manufacturer  of  a  given  country  that  every 
one  of  his  colleagues  in  that  country  should  be  as  efficient  an 
unit  as  possible,  since  the  possibilities  of  good  trade  coming  to 
his  own  firm  must  be  always  bound  up  in  large  measure  with 
the  general  efficiency  and  repute  of  the  motor  engii^ering  indus- 
try of  his  whole  country. 


BUSINESS  BOUND  UP  WITH  BROx^DMINDEHNESS 

It  does  not  pay  any  motor  trader  to  see  a  rival  producing  and 
selling  a  bad  article,  because  every  such  vehicle  is  a  perambu- 
lating advertisement  against  automobilism.  That  is  the  basic 
principle  of  the  American  method  of  procedure.  It  is  a  principle 
very  largely  recognized  in  this  country,  but  it  is  one  which  has 
yet  to  be  turned  into  practice  without  a  single  exception  among 
the  motor  engineers,  too  many  of  whom  are  still,  unfortunately, 
small-minded,  with  that  petty  jealousy  which  is,  perchance,  the 
least  attractive  feature  of  the  artistic  temperament.  A  broader 
policy  is  a  policy  of  profit  all  round.  It  results  in  that  general 
leveling  up  which  also  makes  each  individual  automobile  engineer. 
no  matter  how  brilliant  he  may  be,  still  more  brilliant  than  he 
would  otherwise  have  been.  ♦  ♦  ♦  ♦ 

Automotor  Journal  (I-ondon,  England),  October  8,  1914. 


Digitized  by 


Google 


86  S.  A.   E.   BULLETIN 

presented  at 

Metropolitan  Section  Meeting. 

FACTORS  AFFECTING  TIRE  WEAR 

By  L.  Green  wold* 
One  of  the  causes  of  tire  wear  is  irregularities  in  the  wheel.    Ordi- 
narily the  wear  is  more  pronounced  in  one,  two  or  three  places  on  the 
tread,  at  the  points  where  the  wheel  shifts  most.     The  tread  will  wear 
through  to  the  breaker  fabric  with  very  short  mileage.    Usually  no  partic- 


Fig.   1. — Tread  wear  occasioned  bv  faulty  alignment  due  to  loose  or  worn 

hub   disc,  bent  axle  reach  roa  or  knuckle,  too  lon^  or  too  short 

cross  rod  or  uneven  tightening  of  demountable  rim  wedges. 


Fig.   2. — Effect   of  severe  brake  application,   uneven   brake   adjustment   or 
"fierce?'   clutch. 

ular  strain  or  injury  to  the  fabric  occurs.    The  tire  may  be  made  practi- 
cally new  by  the  application  of  a  new  tread. 

Rough  streets  tempt  one  to  drive  in  car  tracks.  It  is  more  com- 
fortable and  it  may  be  economy  to  protect  the  car  at  times  by  doing  so 
and  the  tires  will  not  be  hurt  much  if  it  is  only  done  occasionally.    It 


'Manager  Service  Department,  Firestone  Tire  and  Rubber  Company. 


Digitized  by 


Google 


FACTORS  AFFECTING  TIRE  WEAR  87 

is  the  continued  practice  of  running  in  car  tracks  that  shortens  the  mile- 
age. A  tire  which  has  the  appearance  of  having  been  run  in  car  tracks 
is  frequently  damaged  by  a  protruding  bolt  under  the  fender. 

A  tire  when  nnderinflated  is  more  elastic  and  resilient,  due  to  the 
increased  action  of  the  side  walls.  This  produces  heat  and  softens  the 
rubber  cement  on  the  fabric  layers.    When  soft  the  tire  runs  against  the 


Fig.  3. — Damage  caused  by  persistent  driving  in  car  tracks. 


Fig.  4. — Chafing  due  to  outside  tread  reinforcement 

"wave"  in  the  tread  rubber,  producing  excessive  stretching  and  heating. 
Separation  of  the  tread  results.  Another  result  is  irregular  tension  of 
the  various  layers  of  fabric  which  will  eventually  chafe  and  blow  out. 

Ordinarily  the  tires  on  the  front  wheels  should  be  inflated  from  15 
to  18  lbs.  per  inch  of  tire  section  and  the  rear  wheels  from  15  to  20  lbs. 
per  inch  of  tire  section. 
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A  successful  tire  must  be  properly  designed  with  regard  to  shape, 
balance,  strength,  weight,  resiliency  and  distribution  of  strain.  Tread 
attachments  or  covers  not  only  stiffen  the  tread  to  such  an  extent  that 
hinging  action  in  the  side  walls  results  in  breaking  the  fabric,  but  also 
creep,  chafe  and  cause  heating.  It  is  not  unusual  for  the  fabric  to  be 
burned  from  the  heat. 

Tire  manufacturers  treat  the  inside  of  casings  with  a  solution 
to  prevent  the  inner  tube  from  sticking  to  the  adhesive  solution  on  the 
fabric.  A  good  lubricant,  however,  should  also  be  used.  To  reduce 
stretching  and  heating  of  the  tube  it  should  be  free  in  the  casing.  If  it 
sticks  to  the  fabric  the  tube  rubber  is  stretched  too  much  and  the  life 
is  quickly  destroyed  by  the  heat.  Powdered  mica  or  flake  graphite  should 
be  rubbed  into  the  pores  of  the  tube  and  on  the  fabric-  inside  the  case. 


■•*» 


Fig.    5. — Sef^atton    ot  tread    due    to 
undiVinflatron. 

Fig.    6.— Chafing    and    heating    eflFcct 
^--  caused  by  rcliner. 

If  too  much  soapstone  or  talc  is  dumped  into  the  tire  it  will  collect  in 
one  place  and  heat  to  such  an  extent  as  to  bucn  the  rubber. 

In  order  to  secure  the  desired  resiliency  the  side  walls  of  the  tire 
must  be  made  of  flexible  material.  It  is  impracticable  to  use  a  hard 
stiff  wear-resisting  rubber  on  the  side  and  tires  should  therefore  not  be 
driven  against  curbs  or  in  ruts.  Vulcanizing  new  rubber  on  the  sides 
or  reversing  the  tire  on  the  wheel  when  it  is  worn  on  one  side  only,  will 
prolong  the  life  of  the  casing. 

Oil  softens  the  cover  of  a  tire  and  the  traction  strains  then  stretch 
the  rubber  into  a  wavy  outline.  It  is  only  a  matter  of  time  before 
separation  from  the  fabric  will  result.  Oiled  parkways  and  roads  arc 
not  particularly  harmful.  The  most  damage  is  caused  from  allowing  the 
tires  to  stand  in  pools  of  oil. 
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The  construction  of  beads  has  been  so  improved  that  running  soft 
does  not  usually  result  in  rim  cutting.  This  trouble  is  more  likely  to 
develop  from  badly  dented  rims,  overloading,  tire  fillers,  etc 


Fig.    7. — Chafing  due  to   insufficiently 


Fig.  8. — Damage  caused  by  folded  flap 
in  careless  tire  application. 


Fig.   9. — Effect-of-straight-sidc   ring  against  clincher  type  bead. 

DISCUSSION 

L.  Green wald: — Traveling  at  high  speed,  rubber  heats  up  and  stretches 
and  becomes,  in  a  sense,  devulcanized,  softening  and  grinding  off  very 
quickly. 

Alexander  Dow : — What  temperature  of  tires  has  been  recorded  under 
most  severe  racing  conditions? 

L.  Green  wald: — I  cannot  give  any  definite  information  on  that.  The 
tires  become  extremely  hot.    In  one  case  I  know  of  the  rubber  tread  had 
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been  burned  brown  clear  into  the  fabric,  which,  of  course,  indicated  a 
great  deal  of  heat 

Alexander  Dow: — Under  ordinary  tire  conditions,  that  is,  running 
pretty  fast,  I  have  recorded  temperatures  up  to  ijo**  or  150°  F.  I  believe 
that  tires  really  do  not  get  as  hot  as  some  people  think — not  over  200°  or 
212**   unless  they  are  run  deflated. 


Fig.  10. — Wear  due  to  driving  in  ruts. 


Fig.    11. — Effect  of  undue  use  of  anti-skid  devices. 

L.  Greenwald: — I  think  there  is  a  wrong  impression  about  the  expan- 
sion. While  the  air  increases  a  great  deal  in  temperature,  the  expansion 
does  not  increase  in  proportion,  as  is  the  impression  of  some.  There  is 
no  excuse  for  not  inflating  a  tire  in  the  summer-time  so  that  it  rounds  out 
well. 
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Alexander  Dow  : — The  increased  pressure  is  about  one  pound  for  each 
increase  in  temperature  of  five  degrees. 


Fig.    12. — Deterioration  caused  by  oil. 


„.       ,        ^,    ,  ,        J   ^     .     .  ..  f>8.    14. — Rapture    of    fabric    due    to 

Fig.    13. — Chafed   and   bruised    condi-  overloading, 

tion  caused  by  running  tire 
deflated. 

L.  Greenwald: — Increasing  the  temperature  from  60°  to  80°  increases 
the  pressure  per  square  inch  from  60  to  63  pounds. 

Mr.  Basten  : — Is  there  any  benefit  in  putting  six  layers  of  fabric  in  a 
tire? 
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L.  GitEENWALDi^On  the  right  sized  tire,  yes;  on  a  tire  not  large  enough 
for  six  plies,  no. 

Mr.  Basten  : — With  a  4-inch  tire  we  usually  have  five  layers  of  fabric 
Would  it  be  a  good  plan  to  put  six  layers  in? 

L.  Greenwalo: — No.  In  building  the  tire  certain  things  must  be  ob- 
served.   The  tire  must  be  correctly  balanced,  strong  enough  to  carry  the 


Fig.    15. — Rim  cutting  due  to  badly  dented  rims. 

weight  it  is  designed  for,  but  not  be  stiff;  it  must  not  be  too  thick  or  too 
heavy.  Otherwise  the  tire  will  fail  to  give  proper  resiliency,  fail  to  ab- 
sorb the  strain  uniformly  and  break.  * 

The  general  theory  among  tire  users  is  that  the  tire  manufacturer 
skifBps  a  little  on  proper  material.  But  it  is  very  important  to  know 
wh^rg/to  stop.  It  is  not  an  unusual  thing  to  have  a  layman  buy  a  tire 
and*jay  ^Kqv/  I  want  you  to  put  a  new  tread  on  there — another  tread 
righte)n  top  of  this.  I  will  pay  for  it."  We  say  this  is  not  a  good  thing. 
I  h^  seen  it  tried  a  great  many  times. 

t   Basten  : — Should  a  34  by  4  tire  contain   five  plies  ^and  a  35  by 

L^/Greenwald: — That  is  the  rule  for  making  tires  of  these  sizes.  It 
is  a^ule  of  experience.  In  building  a  successful  tire  you  may  think  it  is 
just  a  matter  of  throwing  materials  together  and  curing  them  up  to  have 
a  good  tire  if  you  use  good  materials.  Understanding  how  to  make  a 
tire,  you  can  take  poor  material  and  make  a  better  tire  than  if  yoil*have 
good  material  and  do  not  know  how  to  make  a  tire. 

I  believe  it  is  impossible  to  manufacture  a  tread  extra  cover  of  cither 
the  same  material  as  the  tire  or  any  other  material,  which  can  be  fastened 
so  that  it  will  work  in  unison  with  the  tire.  No  matter  how  yoo  attach 
it,  there  is  going  to  be  some  friction  and  chafing  action  between  it  and  the 
tire. 

H.  W.  Slauson:— May  I  ask  if  flake  graphite  makes  a  satisfactory 
lubricant  between  the  inner  tube  and  the  casing? 

L  Green WALDt^Flake  graphite  is  the  best  known  lubricant  for  tires, 
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but  relatively  not  nice  to  handle,  as  you  know,  and  on  that  ground  not 
especially  to  be  recommended. 

H.  W.  Slauson: — ^Thcre  is  no  danger  of  applying  too  much  in  that 
case,  is  there? 

L.  Greenwald: — I  think  there  is.  To  accomplish  the  desired  results 
it  is  well  to  rub  the  graphite  with  a  soft  rag  into  the  pores  of  the  tube 
and  then  all  over  the  fabric  inside  of  the  case.  That  is  sufficient  Don't 
throw  a  lot  of  graphite  in,  because  it  will  cause  trouble  if  you  do.  Mica 
answers  the  purpose  quite  as  well,  and  is  nicer  to  use.  Mica  b  used  in 
the  white  solution  with  which  the  inside  of  tires  is  treated  by  the  manu- 
facturer. 

Orrel  a.  Parker:— I  have  made  some  observations  of  a  tire  running 
flat.  The  reason  the  tire  breaks  on  the  inside  is,  I  believe,  because  the  tire 
is  between  eighteen  inches  and  two  feet  longer  in  circumference  on  the 
tread  than  on  the  bead ;  when  a  tire  is  run  flat  the  bead  is  pressed  down  on 
the  inside  of  the  tread  and  you  have  the  shorter  circumference  press  down 
on  the  longer  circumference.  Therefore  every  time  the  wheel  goes  round 
you  have  a  slipping  of  the  beads  on  the  inside  of  the  casing  under  the 
tread.  With  a  tire  of  4-inch  inside  diameter,  there  is  a  difference  of  eight 
inches  in  diameter  and  something  like  twenty-four  inches  slip  every  time 
the  tire  goes  around.  So  in  addition  to  the  flattening  and  breaking  of  the 
side  walls,  which  would  occur  in  case  the  car  stood  still,  you  have  the  slip- 
ping inside  of  the  tread  to  a  distance  of  twenty-four  inches  under  the 
weight  of  the  car  every  time  the  wheel  goes  around.  I  believe  running  a 
tire  deflated  for  even  a  few  revolutions  causes  more  injury  than  running 
it  a  thousand  miles  fully  inflated. 

Presented  at  Metropolitan 
Section  Meeting, 

TIRE  FABRICS 

By  Henry  Van  Riper  Scheel* 
(Member  of  the  Society) 

In  1 891  the  pneumatic  tire  for  bicycles  had  begun  to  replace  the 
cushion  tire,  which  in  turn  had  replaced  the  solid  tire.  At  this  time  the 
Brighton  Mills  began  experimenting  with  cotton  fabrics  for  tire  pur- 
poses. Dr.  Dunlop,  in  looking  for  great  strength,  had  used  linen  fabric. 
The  results  obtained  by  using  cotton  were,  however,  very  much  better, 
and  it  was  adopted  rapidly. 

Sea  Island  cotton  replaced  linen  because  with  approximately  equal 
strength  it  has  a  greater  flexing  quality,  and  also  seems  to  withstand 
the  vulcanizing  process  better.  Furthermore,  as  a  certain  mill  superin- 
tendent used  to  say,  the  Sea  Island  cotton  fiber  seems  to  have^  a  peculiar 
self-lubricating  quality,  as  between  fiber  and  fiber,  single  thread  and  single 
thread — ^no  doubt  on  account  of  the  waxy  envelbpe  on  each  fiber. 

•Brighton  Mills. 
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Many  materials  have  been  used,  and  in  many  sorts  of  construction,  all 
the  way  from  fabrics  made  of  the  finest  silk  to  square  woven  fabric  made 
of  treated  steel.  The  first  fabric  used  in  making  bicycle  pneumatic  tires 
was  cut  into  long  strips  with  the  warp  and  woof  threads  running  peripher- 
ally around  the  tire  and  radially  to  the  wheel,  respectively.  Then,  to 
prevent  the  puckering  wrinkles  and  unevennesses  caused  in  forming  the 
flat  strips  around  the  ring-shaped  tire,  special  fabrics  were  woven  in 
narrow  widths,  with  pockets  or  flaps  at  the  selvage  edges  to  contain  the 
wires  at  the  rim,  and  with  the  threads  at  the  center  of  the  strip  having 
less  tension  than  those  at  the  selvages,  with  the  result  that  the  warp 
threads  at  the  periphery  of  the  tire  were  longer  than  those  next  the 
rim.  There  were  many  variations  of  weave.  All  were  fabrics  designed  to 
conform  to  Dr.  Dunlop's  specification:  ''with  the  circumferential  threads 
at  the  tread  stronger  and  close  together,  and  at  the  side  just  sufiiciently 
close  together  to  hold  the  tread  in  position  and  prevent  the  air  tube  from 
being  blown  between  the  threads". 

Then  followed  the  use  of  square- woven  bias-cut  fabric  with  the  warp 
threads  and  the  filling  threads  of  the  same  size  and  about  the  same  num- 
ber per  inch.  Such  bias-cut  strips  were  used  in  the  same  manner  as  the 
straight  strips,  but  with  much  better  results,  because  in  this  case,  (i) 
both  warp  and  filling  threads  take  the  strain  more  evenly ;  (2)  there  is 
less  creeping  and  less  heat-producing  friction  in  the  tire,  on  account  of 
both  ends  of  all  the  relatively  short-length  threads  being  firmly  held  at 
the  rim;  (3)  the  threads  are  mutually  supported  and  mutually  strain- 
resisting,  suspension-bridge-wise;  (4)  the  tires  are  stronger  against  driv- 
ing strains,  and  faster;  (5)  they  are  more  truly  self-gripping  on  the  rim, 
without  undue  tension  on  the  peripheral  threads. 

Then  followed  also  the  use  of  thread  fabric,  or  sheet  of  warp  fabric, 
i.e.,  fabric  with  no  filling  threads,  or  only  such  very  light  threads  as, 
(laving  served  to  keep  the  warp  threads  flat  during  the  handling,  are 
easily  broken  when  worked  into  the  tire.  In  making  the  tire  this  thread 
fabric  is  laid  in  successive  layers,  "bias"  in  opposite  directions,  the  result 
differing  from  the  square-woven-bias  fabric  result  in  that  the  crossing 
threads  are  not  interwoven  or  interlaced  in  any  way,  and  are,  conse- 
quently, straighten  On  this  account  there  is  less  heat-producing  fric- 
tion loss,  and  a  speedier  tire.  This  tire  has  had  its  greatest  use  in  bicycle 
racing  and  on  electric  automobiles.  Broadly  speaking,  Silvertown  and 
Palmer  Cord  tires  are  of  this  t3rpe. 

In  about  1895  the  development  of  the  automobile  made  necessary  the 
construction  of  stronger  tires.  At  first  the  additional  strength  was  ob- 
tained by  putting  in  more  layers  of  fabric,  and  later  by  increasing  the 
thickness  and  strength  of  the  fabric.  The  fabric  which  has  now  becoipe 
standard  for  automobile  tires  is  about  twice  as  heavy  as  that  used  for 
bicycle  tires.  Although  heavier  fabrics  have  been  made  and  used  experi- 
mentally, it  appears  that  for  each  class  there  is  a  point  of  best. result 
where  considerations  of  poorer  breaking  strength  and  poorer  frictioning 
balance  the  lower  cost  of  the  fewer  number  of  layers  of  heavier  fabric, 
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The  kinds  of  cotton  used  to  make  tire  fabrics  are  either  combed  Sea 
Island,  combed  or  carded  Egyptians,  and,  for  the  more  indifferent  uses, 
Americans.  The  genuine  Sea  Island  cotton  is  that  grown  on  the  islands 
of  the  southeastern  coast  of  the  United  States.  The  commercial  Sea 
Island  is  grown  in  the  counties  along  the  coast  of  South  Carolina,  Georgia 
and  Florida.  Egyptian  cotton  is  grown  in  the  Delta,  Middle  and  UpShur 
Valley  of  the  River  Nile.  American  cotton,  in  its  various  grades  (peelers, 
uplands,  regular  short  staple  stock,  etc.),  is  grown  in  the  southern  part  of 
the  United  States  almost  anywhere  from  the  country  back  of  the  Sea 
Island  country  to  the  distant  parts  of  Oklahoma,  Texas  ai^d  even  Arizona. 

Sea  Island  cotton  is  generally  conceded  to  be  the  best  for  tire  and 
all  other  purposes  because  it  is  stronger  per  unit  of  cross-section,  finer, 
longer,  and  better  protected  as  to  waxy  envelope.  Among  the  inihienc^s 
which  tend  to  make  differences  between  the  cottons,  and  even  between 
the  cottons  from  different  portions  of  the  same  country  are,  (i)  care  in 
selecting  the  seed,  (2)  the  method  of  cultivation,  (3)  climatic  changes, 
(4)  carefulness  in  ginning,  (5)  uniformity  and  carefulness  in  grading,  and 
(6)  commercial  relationship  between  the  ginner  and  the  user,  with-  its 
resulting  closer  understanding  of  the  demands  and  needs  of  any  particular 
trade.  For  instance,  the  growers  of  commercial  Sea  Island  cotton  are 
careful  to  obtain  seed  from  the  islands  where  the  very  finest. grades  are 
grown.  In  Egypt  the  selection  of  the  seed  is  said  to  be  under  gov.em- 
ment  advice  and  supervision.  Egyptian  cotton  is  thought  to  run  more 
evenly  from  year  to  year  than  the  Sea  Island,  because  not  only  is  the 
laboir  cheaper,  but  the  climatic  variations  are  less;  moreover,  irrigation 
facilities  afford  an  opportunity  of  making  up  for  an  absence  of  water 
at  critical  times.  For  the  reasons  indicated  above  the  character  of  the 
crop  raised  on  the  same  land  or  in  the  same  districts  in  successive  sea- 
sons is  not  the  same,  so  that  in  a  particular  year  the  crop  may  be  "large 
and  of  good  quality,"  "large  and  of  indifferent  quality,"  or  "small  and 
of  good  quality,"  etc. 

In  order  to  understand  the  importance  of  the  considerations  Which 
are  usually  included  in  the  specifications  for  a  cotton  purchase,  i.e.,  length 
and  strength  of  staple,  uniformity  of  staple,  cleanness  of  the. cotton  and 
absence  of  waste,  a  few  words  of  explanation  regarding  cotton  fiber  and 
the  early  processes  of  cotton  fabric  manufacture  may  be  given.  The  cotton 
fiber  itself  is  a  ribbon-like  filament  with  twisted  convolutions,  of  such  rela- 
tive diameter  to  length  (in  the  case  of  Sea  Island  fiber)  as  can  be  imagined 
by  thinking  of  a  collapsed  fire  hose  i  inch  thick  and  13a  feet  long.  The 
fiber  is  separated  from  the  cotton  seed  by  the  ginning  machine,  which,  in 
the  case  of  Sea  Island  and  the  long  staple  cotton,  is  specially  constructed 
not  to  injure  the  fiber.  In  this  ginned  cotton  are  fibers  of  full  length  and 
of  shorter  length,  all  more  or  less  twisted  and  matted  together,  and  mixed 
with  particles  of  Seed,  pod,  sand  and  dirt.  In  the  finished  thread  are 
wanted  clean  fibers,  all  nearly  parallel  to  each  other,  and  stretched  t6  the 
fullest  extent  parallel  with  the  axis  of  the  thread,  without  intervening 
foreigri  material  of  any  kind.     Short  twisted  fibers  must  have  been  re- 
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moved  because  otherwise  they  would  be  taking  the  place  of  the  longer 
fibers  which,  because  of  their  greater  length  and  holding  power,  make 
for  greater  strength.  To  get  this  result  the  ginned  cotton  must  be 
cleaned,  drafted  to  get  the  fibers  parallel,  and  doubled  to  get  evenness. 

From  the  bale  the  cotton  is  passed  through  a  bale-breaker  wherein 
the  pressure  put  upon  the  fibers  in  the  making  of  the  bale  is  relieved. 
Storage  in  large  bins  for  several  days  affords  an  opportunity  for  the 
whole  mass  to  age  and  to  reach  an  average  uniform  condition  as  to 
temperature  and  moisture  content.  Then,  led  into  pickers,  it  is  fed  to 
rapidly-revolving  pin-studded  or  barred  cylinders  which  further  break 
apart  the  matted  fibers,  permitting  an  air  blast  to  lift  the  light  cotton 
to  the  outside  of  a  revolving  cage,  and  leaving  behind,  in  the  bottom  of 
the  machine,  the  sand,  grit  and  heavy  parts.  In  a  blanket-like  sort  of 
lap  the  cotton  is  now  fed  to  the  card,  where  a  set  of  circular-saw-like 
teeth  takes  hold  of  and  throws  the  fiber  upon  the  revolving  cylinder 
and  between  it  and  the  revolving  flats,  each  covered  with  card 
clothing,  where  the  fibers  are  teased  apart  and  where  small  pieces  of 
stem,  etc.,  are  caught  on  the  points  of  the  card  clothing  wires  and  re- 
moved. To  get  an  average  result,  by  doubling,  the  slivers  from  fifteen 
cards  or  so  are  led  together  at  the  sliver  lapper,  and  to  get  a  drafting 
to  correspond,  the  cotton  is  led  into  the  back  slowest  moving  pair  of  rolls 
in  the  machine,  then  throvgh  three  pairs  of  successively  faster  revolving 
rolls,  the  result  being  a  thinner  ribbon-like  sheet  in  which  the  fibers  have 
begun  to  be  pulled  into  axial  position.  Next,  into  the  ribbon  laps,  with 
further  doubling  and  drafting  to  correspond;  then  to  the  combers,  where 
most  ingeniously  such  foreign  particles  as  still  remain  and  such  twisted 
or  knotted  fibers  as  will  not  pass  between  the  teeth  of  the  fine  combs  are 
removed,  as  well  as  all  fibers  which  are  shorter  than  the  certain  length 
for  which  the  machines  are  set.  Here  there  is  further  doubling,  with  the 
proportionate  drafting.  Usually  there  are  then  used  two  or  three  sets  of 
drawing  frames,  where  the  doubling  and  drafting  is  continued,  as  also 
at  the  slubbers,  intermediate  or  jack  frames,  roving  frames  and  spinning 
frames. 

In  the  last-mentioned  processes  the  diameter  of  the  so-called  sliver,  or 
roving,  or  thread,  has  been  gradually  reduced  until  in  the  spinning  frame 
there  is  produced  at  the  front  roll  only  so  much  cotton  as  is  to  go  into 
the  single  yarn.  The  setting  of  (distance  between)  the  rolls,  which  run 
at  different  speeds,  is  a  matter  of  very  nice  adjustment;  if  they  are  set 
much  wider  apart  than  the  length  of  the  staple,  weak  and  uneven  yarn 
results;  if  they  are  set  more  closely  than  the  length  of  the  staple,  fila- 
ments of  cotton  are  caught  under  both  of  that  pair,  and  with  the  front 
one  moving  faster,  the  fiber  is  broken. 

We  have  seen,  therefore,  that  there  must  be  asked  for  cotton  which 
as  to  its  own  filament  is  strong,  not  poorly  nourished  or  rotted  or  mil- 
dewed or  otherwise  weakened ;  that  it  must  be  long,  so  as  to  have  as  much 
as  possible  of  its  length  in  friction  contact  with  other  fibers  in  the  direc- 
tion of  the  axis  of  the  thread ;  that  it  shall  be  clean  so  as  not  to  lose  an 
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undue  amount  of  itself  in  the  earlier  processes;  that  its  waste  content 
shall  be  not  great,  so  as  to  make  the  amount  taken  out  at  the  combers 
and  cards  excessive;  and  that  it  shall  be  of  uniform  character  as  to  all 
these  considerations. 

In  the  trade,  Sea  Island  cotton  is  graded  according  to  the  foregoing 
considerations,  as  follows :  Fancy,  Extra  Choice,  Choice,  Extra  Fine,  Fine 
and  Common.  The  principal  difference  between  the  most  costly  grade. 
Fancy,  and  the  next  highest.  Extra  Choice,  is  not  strength  but  the  color 
consideration,  which  is  not  of  much  importance  to  tire  fabric  users.  Ac- 
cordingly, Extra  Choice  and  Choice  grades  are  those  most  often  used. 
As  has  already  been  stated,  the  average  cottons  vary  from  year  to  year, 
and  the  gradings  do  also,  so  that  one  year's  Choice  cotton  or  Fancy  cotton 
is  not  necessarily  the  same  as  another  year's. 

Single  and  Plied  Yarns.— As  we  have  seen,  the  carding  processes  are 
such  as  make  for  strength,  uniformity  and  evenness  in  the  single  yarn. 
At  the  spinning  frames  for  the  first  time  a  twist  of  more  than  just  enough 
to  carry  the  fibers  is  used.    After  this  no  drafting  is  possible. 

The  adequacy  of  the  yarn  can  be  determined  by  a  strength  test  only 
when  at  least  three  other  factors  which  affect  the  strength,  namely,  the 
amount  of  twist,  the  size  of  the  yarn  and  humidity  regain,  are  taken  into 
account.  Of  course,  it  stands  to  reason  that,  other  things  being  equal,  the 
thicker  the  yam  the  stronger  it  is.  However,  in  order  to  get  the  desired 
results  the  count  or  number  of  the  yarn  can  be  permitted  to  vary  on  the 
average  but  very  little  from  the  standard.  In  the  same  way  the  breaking 
strength  of  a  yam  varies  with  the  moisture  content;  the  wetter  the  yam 
the  stronger  the  break.  Cotton  is  by  nature  very  hydroscopic,  and  great 
care  is  taken  to  maintain  manufacturing  and  testing  conditions  at  a  uni- 
form degree  of  moisture  density  or  humidity. 

The  twists  used  are  "medium"  and  so  chosen  as  to  best  combine  the 
qualities  of  maximum  strength  with  the  necessary  qualities  of  softness 
as  to  flexing  power  and  as  to  rubber  adhesion.  When  the  single  yams 
have  been  twisted  into  the  plied  yam,  exactly  the  same  considerations 
obtain,  viz.,  strength  and  uniformity  at  standard  conditions  of  twist,  size 
and  humidity  regain.  In  the  twisting  the  3ram  may  be  fed  to  the  revolv- 
ing spindle  either  from  separate  spools  or  tubes  or  from  a  beam.  The 
spindle  may  be  gear-driven  (without  variation  in  slip)  or  band-driven;  in 
the  former  case  the  yam  being  "twisted  before  fed"  and  in  the  latter  "fed 
before  twisted."  Although  more  costly,  it  is  considered  by  many  that  the 
best  results  are  obtained  by  twisting  from  separate  tubes  with  a  gear- 
driven  flyer ;  "twisted  before  fed." 

Cloth, — From  the  spools  on  which  it  was  twisted  the  yarn  is  run  on 
to  section  beams  (big  spools),  and  from  several  such  section  beams  to 
a  loom  beam  which  goes  to  its  place  in  the  back  of  the  loom.  The  pieces 
left  on  the  spool  are  run  off  on  bobbins  to  make  filling  or  woof  for  the 
shuttles.  In  the  cloth  the  considerations  are  those  relating  to,  (i)  strength, 
(2)  uniformity  of  weaving,  of  crimps,  of  yarn  tensions,  of  widths,  gage 
thickness,  etc,  and  (3)  relative  freedom  from  the  imperfections  which 
seem  inevitable  to  some  extent  in  the  cotton  industry. 
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It  may  be  stated  in  a  general  way  that  the  item  "strength"  includes 
all  others,  that  is,  strength  i«  the  tire,  because  if  the  properly  uniform 
tensions  of  thread  to  thread  in  the  plied  yam,  or  plied  yam  to  plied  yarn 
in  the  warp,  or  in  the  filling,  or  of  the  warp  threads  as  a  whole  to  the 
filling  threads  as  a  whole  (relative  crimp),  are  not  present,  then  full 
strength  is  lacking.  Also,  if  the  width  vary  tmduly,  then  at  certain  places 
there  are  more  warp  threads  to  the  inch  than  at  other  places,  which  tends 
toward  evenness  and  lack  of  strength.  The  leading  tire  fabric  manu- 
facturers feel  that  the  place  to  make  the  fabric  is  in  the  loom,  by  the 
actual  weaving  together  of  the  warp  threads  and  filling  threads  in  proper 
relation.  Tire  manufacturers  should  not  be  misled  by  the  equally  good 
appearance  of  fabric  made  with  the  aid  of  the  steam  jet  and  the  heated 
roll  on  the  calender. 

Required  Characteristics. 

In  any  fabric  there  is  one  combination  of  the  following  elements  which 
bhlngs  the  best  result,  all  things  considered,  viz. :  Number  of  warp  threads 
per  inch,  number  of  filling  threads  per  inch,  each  of  proper  size  and  twist, 
these  to  make  a  fabric  of  the  proper  degree  of  openness  for  the  friction- 
ing  rubber;  and  the  relative  crimps  of  warp  and  filling  such  (the  crimp 
being  the  amount  of  take-up  or  shortening  due  to  the  interlacing  of  the 
\yarp  and  filling  threads  with  each  other)  that  the  so-called  "off -square" 
will  be  just  enough  to  be  entirely  taken  out  by  the  operation  of  drying, 
frictioning,  and  rolling  on  the  calenders  in  the  rubber  plant,  this  with  the 
idea  that  the  frictioned  fabric  when  cut  into  bias  strips  ready  to  be  built 
up  into  a  tire  will  contain  the  warp  and  filling  threads  with  equal  crimps. 
A. proper  combination  of  elements  in  this  specified  manner  will  result  in  a 
fabric  of  a  certain  weight  per  square  yard  with  normal  humidity  condition. 

Building  fabric  is  so  designed  that  the  rubber  is  pressed  into  the  inter- 
stices between  the  warp  and  filling  threads  and  forms  a  lock  between  the 
layers.  Accordingly  it  may  be  considered  that  the  -  porous  fabric  lies 
enmeshed  in  a  sheet  of  rubber-and-fabric.  To  think  of  a  layer  of  fabric 
with  frictioned  rubber  spread  on  its  top  and  bottom  surfaces  is  inaccurate. 
Of  course,  fabric  could  be  more  closely  woven,  but  it  would  not  serve 
tire  fabric  purposes  as  well. 

,  After  being  woven  the  fabric  is  very  carefully  examined  in  order 
that  immediate  correction  can  be  made  for  any  weaving  or  other  faults 
which,  begin  to  make  their  appearance,  and  to  trim  up  and  make  repair 
of  such  inequalities  as  exist  in  the  roll.  Then  the  roll  is  sent  through  a 
calender  to  be  brushed  and  smoothly  rolled  into  the  shape  in  which  it  is 
shipped.  It  is  felt  that  the  cloth  should  not  be  ironed  for  the  sake  of 
appearance,  or  steamed  and  heated  for  the  purpose  of  setting  the  crimps 
in  the  warp  and  filling,  or  for  any  other  purpose. 

Methods  and  Conditions  of  Tests. 

Inasmuch  as  the  quality  of  the  fabric  used  in  an  automobile  tire  is  one 
of  the  most  important  considerations  to  which  the  tire  maker  must  give 
attention,  there  are  necessary  in  the  fabric  mill  systems  of  testing  and 
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inspection  found  probably  nowhere  else  in  the  textile  world.  Every  sample 
submitted  and  every  package  of  raw  material  received  must  be  tested,  the 
product  of  each  machine  each  day  must  be  tested,  and  each  roll  of  fabric 
must  be  examined,  re-examined  and  tested  in  order  that  only  the  very 
best  possible  product  will  be  delivered  to  the  tire  maker.  Standard  con- 
ditions of  test  have  been  developed  for  each  of  the  foregoing,  and  in  con- 
siderable detail.  The  necessity  for  this  will  be  understood  when  it  is  real- 
ized that  the  breaking  strength  of  a  piece  of  fabric  is  comparable  with 
that  of  another  piece  of  fabric  or  with  a  standard  only  when  it  is  known 
that  the  moisture  content  of  the  sample  is  what  it  should  be  as  the  result 
of  sufficient  exposure  to  an  atmosphere  of  known  temperature  and  rela- 
tive humidity,  that  the  sample  tested  was  or  was  not  recently  submitted  to 
a  moisture  bath,  that  it  was  fairly  cut  from  neither  end  of  the  roll  or 
from  the  selvage,  that  an  exact  number  of  threads  are  broken — 3l  wider 
piece  having  been  ravelled  down  to  that  number — that  the  jaws  were  of 
known  shape,  width  and  arrangement,  starting  a  particular  distance  apart, 
the  moving  jaw  moving  at  a  particular  rate  per  minute;  also  that  correc- 
tion of  strength  has  been  made  on  account  of  variation  from  the  stand- 
ard weight  per  square  yard,  and  on  account  of  variation  from  the  stand- 
ard per  cent,  of  moisture  content  (regain). 

Unfortunately  the  methods  of  test  in  use  in  the  textile  trade  and 
among  tire  manufacturers  are  not  uniform.  However,  some  interest  has 
recently  been  displayed  by  manufacturers  and  users  of  tire  fabric  in  a 
standard  specification  and  sale  note,  and  it  is  hoped  that  in  the  near  future 
there  will  be  a  clear,  fair  basis  of  understanding  between  the  users  and 
producers  of  tire  fabric 

DISCUSSION 

Chairman  Anglada>— Mr.  Scheel's  paper  is,  I  believe,  the  first  on 
textile  engineering  that  has  been  presented  to  the  Society,  and  will  prove 
very  well  worth  careful  reading  by  us  who  are  not  very  familiar  with  the 
manufacture  of  cotton  fabric. 

Orrel  a.  Parker-.— If  the  yarn  be  twisted  a  little  more  tightly,  a 
stronger  fabric  is  produced.  The  reason  it  is  not  twisted  a  little  more  in 
tire  fabric  is  so  that  the  rubber  in  the  calendar  machine  will  properly  fric- 
tion the  fabric  and  penetrate  through  it.  Some  years  ago  a  prominent  tire 
manufacturer  made  a  tire  with  a  closely  woven  tight-twisted  fabric,  which 
was  splendid  and  strong  as  a  fabric,  but  too  closely  woven  for  the  rubber 
to  go  through  and  hold  the  tire  together,  so  that  the  different  layers  of  the 
fabric  separated  very  quickly.  Of  course,  this  is  clearly  understood  by 
those  who  manufacture  tires,  but  to  the  layman  it  is  not  so  clear,  and  I 
have  often  had  them  ask  why  a  stronger  fabric  is  not  put  in  tires.  I  believe 
the  fabric  must  be  just  so  woven  and  the  yam  of  a  loosely  twisted  nature 
so  it  will  properly  friction  and  so  that  when  the  tire  is  put  together  you . 
will  have  a  homogeneous  mass  of  rubber  with  cotton  fiber  running  through. 
it,  so  that  it  does  not  loosen  and  the  fabric  become  separated. 

H.  V.  R.  Scheel: — As  to  twist,  there  is  a  certain  point  beyond  which 
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you  cannot  go  in  making  yarn.  Excessive  twist  has  the  effect  that  when 
two  hard-twisted  yarns  cross  each  other,  as  they  do  in  square  woven  goods, 
they  cut  each  other.  There  is  a  certain  best  point,  a  mean  which  has  been 
determined  by  careful  experiment 

W.  L.  Lyall: — ^When  manufacturers  first  made  automobile  tires  they 
used  bicycle  fabric,  weighing  perhaps  eight  and  one-half  ounces  to  the 
square  yard  and  some  slightly  heavier.  They  then  went  to  a  thirteen  ounce 
fabric  very  generally,  having  a  very  open  weave,  and  found  a  disadvantage 
in  it,  inasmuch  as  in  running  it  over  the  dry  cylinders,  and  through  the 
calendar,  it  was  pulled  very  much  out  of  shape.  So  they  gradually  came 
to  the  standard  of  seventeen  and  a  half  and  seventeen  and  one  quarter 
ounce  goods,  which  is  somewhat  more  closely  woven.  But  they  found  that 
they  could  also  go  too  far  the  other  way  and  then  would  not  get  the  good 
friction  that  they  wanted  and  also  that  for  the  weight  they  did  not  get  any 
excess  of  strength  beyond  a  certain  point. 

Alexander  Dow: — I  have  heard  of  experiments  that  have  been  car- 
ried on  for  some  time  with  the  idea  of  frictioning  the  yarn  before  it  is 
woven.  When  the  regular  fabric  is  calendared  the  rubber  stock  does  not 
go  between  the  individual  threads. 

H.  V.  R.  Scheel: — I  cannot  say  much  about  that,  because  it  is  more 
properly  one  of  the  problems  of  the  tire  maker.  I  believe  that  the  Silver- 
town  cord  t3rpe  of  tire  is  made  of  cords  built  up  of  yarns  treated  with  a 
rubber  solution  before  being  finally  twisted  together.  Some  work  is  being 
done  on  these  lines  now  in  another  direction  and  it  is  possible  that  satis- 
factory results  will  be  obtained. 

Secretary  Pope: — As  I  understand  it,  the  principle  involved  is  to  pre- 
vent the  effects  of  capillarity  in  the  fabric  It  would  be  interesting  to 
hear  the  effect  on  pliability,  and  as  to  the  difficulties  involved. 

W.  L.  Lyall: — Some  years  ago  some  tire  makers  tried  out  a  vacuum 
method  to  impregnate  the  fabric  much  more  thoroughly  than  can  be  done 
with  a  calendar.  There  was  a  bath  through  which  the  yam  was  run.  Open 
construction  thread  fabric  that  would  allow  the  rubber  to  penetrate  it 
much  more  thoroughly  was  used.  I  do  not  recall  whether  they  merely  put 
sheet  rubber  between  the  layers  of  fabric  or  calendared  them  as  well. 
After  they  got  the  impregnated  yarn  into  the  tire  they  thought  it  pre- 
vented the  slip  of  the  individual  fibers  and  that  it  was  wise  to  have  a 
little  slip,  on  the  principle  of  the  camel's  hair  press  cloth;  the  impregnated 
yarn  made  the  tire  too  brittle. 

E.  Favary: — In  relation  to  the  strength  of  cotton  and  the  maximum 
efficiency  obtainable  under  a  certain  amount  of  stress,  suppose  we  have 
duck  with  a  strength  of  about  275  pounds  per  inch  of  width.  In  building 
a  tire,  suppose  you  stretch  that  duck  by  applying  a  tension  of  say  ten 
pounds  per  inch  of  width.  Would  this  tire  last  longer  than  if  built  up 
with  a  tension  of  one  hundred  pounds  per  inch  of  width  of  cotton  duck? 
Which  would  make  a  better  tire  and  at  what  tension  does  the  fabric  be- 
come weakened? 
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H.  V.  R.  Scheel:— I  am  sure  I  do  not  know.  That  is  something  for 
the  tire  man  to  tell  us. 

L.  Greenwald  :— The  question  of  stretch  in  tire  fabric  is  very  delicate. 
If  the  stretch  be  too  much,  the  tire  will  be  stiffer  and  become  bruised  much 
more  quickly.  Not  stretching  the  fabric  enough  leads  into  manufacturing 
troubles.  Every  company  has,  I  believe,  its  own  views  and  factory  methods 
as  to  what  stress  is  suitable.  In  direct  answer  to  the  question  as  to  ten 
pounds  or  one  hundred  pounds  of  tension,  a  hundred  pound  tensioned  tire 
would  not  be  worth  very  much.  A  bruise  would  blow  it  out  very  easiljr 
and  it  would  be  very  stiff,  not  flexible.    There  must  be  some  come  and  go. 

W.  L.  Lyall:— How  do  you  regulate  that  when  you  make  tires  by 
hand? 

L,  Green WALi>:-^The  correct  length  of  each  ply  is  determined  in  the 
cut  and  the  man  must  pull  it  when  he  laps  a  cerUin  distance  to  make  the 
splice. 

W.  L.  Lyall: — That  would  not  be  absolutely  accurate;  for  instance, 
when  you  calendar  the  cloth,  one  roll  might  stretch  more  than  another, 
be  lorij^er  when  it  comes  out,  and  narrower  in  width. 

L.  Greenwald  :— That  is  very  true.  There  is  the  same  problem  in 
assembling  tires  mechanically.  The  stretch  is  different  on  the  tread  por- 
tion of  the  ply  than  on  the  sides.  Our  method  of  stretch  is  by  machine 
tension. 

E.  Favary:— If  you  stretch  a  piece  of  duck,  what  is  the  critical  point 
at  which  an  excess  of  tension  will  injure  the  fabric?  Differently  stated, 
suppose  we  take  just  one  yarn  of  a  certain  number  of  twists,  which  has  a 
tensile  strength  of,  say,  twenty-five  pounds;  how  much  weight  can  we 
suspend  from  that  yam  for  a  short  interval  without  leaving  a  permanent 
stretch,  or  without  causing  injury? 

Chairman  Anglada :— That  is,  what  is  the  elastic  limit  of  the  yam? 

W.  L.  Lyall  :--There  is  no  elasticity  in  a  cotton  fiber.  We  made  a 
little  specialty  some  years  ago  of  camel's  hair  press  cloth  for  hydraulic 
presses,  for  cotton  seed  and  linseed  oil  mills.  Sea  Island  cotton  did  not 
stand  up  because  it  had  no  elasticity.  What  we  did  find  satisfactory  was 
camel's  hair  yarn  woven  into  the  fabric.  The  hair  fiber  has  an  elasticity 
which  cotton  lacks  entirely. 

The  only  way  to  get  anything  approaching  a  stretch  in  cotton  fabric  is 
by  the  crimps.  There  is  a  certain  slip  before  the  fibers  part  entirely; 
that  is  all.  A  cotton  thread  made  of  Sea  Island  consists  of  a  number 
of  fibers  that  will  average  one  and  five-eighths  inches  in  length,  ribbon- 
like flattened  tubes  that  have  convolutions  in  them  to  enable  them  to 
grip  each  other,  and  that  is  all  that  gives  strength  to  the  threads;  the 
tl^ist  tending  to  increase  the  grip  of  the  different  fibers  to  one  another. 
That  is  helped  by  the  humidity.  We  could  not  card  cotton  on  a  March 
day  unless  we  had  artificial  humidification  in  our  cardroom.  The  fiber 
would  fly  off  the  card  surface. 

We  strive  to  give  the  same  effect  by  weaving  the  goods  specially  in 
such  a  way  that  there  is  a  certain  off  square  between  the  warp  and  fill- 
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ing,  MJ'  'Parker  has  mendoned  sail  duck  as  being  stronger.  It  may  be. 
The  crimp  is  the  amount  of  takeup  in  the  yarn  and  warp  and  filler,  re- 
sulting from  the  operation  of  weaving  in  the  loom.  A  sail  duck  that 
would  not  stretch  and  yet  be  closely  woven  was  wanted.  The  best  we 
could  do  was  to  get  the  warp  crimped  down  to  about  twenty-twd  per  cent, 
and  the  filling  crimped  down  to  about  two  or  three  per  cent.  In  other 
words,  the  warp  threads  were  so  close  together  that  we  could  not  bend 
the  filling  threads  at  all  to  speak  of  and  make  good  cloth. 

•  But  with  the  somewhat  opened  weave  used  in  tire  fabric,  seventeen 
and  one-fourth  and  seventeen  and  one-half  ounce  goods,  we  have  a  differ- 
ence of  perhaps  three  to  six  per  cent.  In  other  words,  the  crimp  in  the 
warp  will  vary  from  about  twelve  to  fifteen  per  cent.  The  crimp  in  the 
filling  will  vary  from  about  seven  to  ten  per  cent. 

We  had  been  aware  of  this  desirable  quality  of  square  goods  for  a 
number  of  years,  having  had  it  brought  to  our  attention  very  forcefully* 
by-tfee  troubles  of  two  of  our  customers  who  had  neglected  to  consider  it. 
They  were  using  thirteen  ounce,  the  first  of  the  heavier  weaves  for  auto- 
mobile tires.  To  take  care  of  a  sudden  great  influx  of  business,  they  were 
running  the  calendars  every  day  twenty- four  hours.  They  could  not  get 
new:  calendars  and  naturally  thought  they  would  speed  them  up,  which 
they,  did.  This  put  greater  tension  on  the  fabric,  so  that  goods  going 
on  to  the  drying  cylinders,  42  inches  in  width  in  one  calendar  room 
were  .reduced  in  width  to  39.  That  increased  the  crimp  in  the  filling  some- 
thing like  7  per  cent.  The  superintendent  of  the  mill  told  me  as  a  joke 
that  he  was  making  money  out  of  our  goods;  we  only  sent  him  hundred- 
yard  rolls  and  he  was  getting  about  108  yards  out  of  them.  But  the 
truth  was  he  was  taking  nearly  all  the  crimp  out  of  the  warp  and  putting - 
more  into  the  filling.  Although  the  construction  of  the  fabric  was  22  x  22, 
we  found  that  in  the  tire  the  filler  threads  had  been  reduced  to  17  per 
inch  and  the  warp  threads  increased  to  24  per  inch,  notwithstanding 
which  all  the  breaks  were  in  the  warp,  the  reason  being  that  there  was 
practically  no  stretch  left  in  the  warp  (it  was  all  in  the  filling). 

Alexander  Dow  : — I  would  like  to  ask  what  angle  of  bias  cutting  is 
found  to  be  the  best.  I  suppose  the  fabric  is  generally  cut  at  45  degrees, 
but  I  do  not  know  whether  there  is  any  particular  reason  for  this. 

L.  Greenwald  :— Practically  all  cut  the  fabric  to  45  degrees,  although 
various  other  angles  have  been  used;  thirty  very  much. 

W.  L.  Lyall: — ^A  neighbor  called  on  us  last  spring  to  make  some  air- 
brake hose  fabric  the  same  as  we  had  made  lor  him  some  years  before; 
his  duck  mill  not  being  able  to  supply  fabric  that  would  give  the  required 
results.  The  reason  was  that  the  matters  of  crimp  were  not  observed, 
and  a9  a  consequence  the  45  degrees  bias  that  was  giving  best  results  in 
the. matte)*  of  bursting  strains  had  to  be  departed  frbm.  To  my  mind; 
the  fabric  should  be  so  woven  and  then  handled  by  the  tire  makers  that 
when  cut  on  45  degrees  bias  it  will  have  equal  crimp,  in  warp  and  filling. 
Th%t  is  mechanically  correct,  according  fo  my  ideii. 
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WIRE   WHEELS. 

Herbert  Chase ::^A  Ite^t,  Was^i^e^tly  ooticltlct^d  twtd^f  the  auspices 
of  The  Automobile  Cub  o)  America,  in  wliich  five  tires  were'  used  on 
a  wooden- wheel  car  and  an  equal  number  on  a  wire-wheel  car,  the  object 
being  to  ascertain  difference  in  tire  wear.  One  car  followed  the  other, 
the  cars  ahernating  in  leading  and  following  on  successive  days,  each 
covering  the  same  distan<:e,  over  the  same  roads.  The  drivers  also 
alternated,  so  that  condi^ons  were  the  same  for  each  car.  Both  lyere  the 
same  make  and  weight  of  car,  except  for  the  slight  difference  in  the 
weight  of  the  wheels  themselves.  The  results  were  not  altogether  con- 
clusive, because  of  the  injuries  to  the  tires  which  occurred.  These  had  a 
marked  effect  upon  their  life.  But  by  careful  observation  of  the  condi- 
tion of  the  tires  throughout  the  test  we  were  unable  to  see  anything  in 
favor  of  the  wire  wheels  over  the  wooden  as  affecting  tire  wear.  As  ^ 
matter  of  fact,  the  average  mileage  of  the  tires  used  on  the  wooden  wheels 
was  greater  than  that  obtained  from  those  on  the  wire  wheels.  But  it 
was  also  a  fact  that  the  injuries  to  the  tires  on  the  wire- wheel  car  were 
rather  more  severe. 

Chairman  Anglada: — The  wire  wheel  makers  state  that  wire  wheels 
are  resilient  and  radiate  the  heat  more  readily.  Of  course,  we.  all  appre- 
ciate that  the  heat  generated  in  a  tife  must  be  conducted  down  to  the 
rim  of  the  wheel  in  order  to  be  radiated  and  that  the  chance  of  con- 
ductings  the  heat  to  the  rim  is  rather  remote.  But  it  seems  logical  that 
there  should  be  a  greater  fanning  effect  when  the  wheels  revolve,  ^due 
to  the  greater  number  of  spokes  in  the  wire  wheel  than  in  the  wooden 
wheel.  Now,  is  this  cooling  effect  in  the  wire  wheel  of  suffidnt  moipent 
to  affect  the  life  of  the  tire? 

G.  L.  MpSKOvics : — The  view  is  advanced  by  a  wire  wheel  designer 
that  on  account  of  the  lighter  weight  of  the  rim  due  to  the  absence  of 
the  heavy  wooden  felloe,  the  hammer'  blow  on  the  tire  is  much  less,  and 
consequently  the  shocks,  bruises  and  wear  on  the  tire  are  less.  That  this 
is  the  greatest  point  affecting  the  economy  of  tire  wear  on  wire  wheels. 

Secretary  Pope  :— Referring  to  the  A.  C.  A.  test,  Mr.  Chase  spoke 
of  the  injury  to  tires  on  the  wire  wheels  being  more  severe  than  those 
on  the  wood  wheels.  I  would  like  to  ask  if  there  was  any  evidence  in 
the  records  of  the  test  that  those  more  severe  injuries  were  due  to 
the  fact  that  the  wire  wheels  were  less  resilient  than  the  wooden  wheels. 

Herbert  Chase: — It  is  impossible  to  say.  There  was  no  conclusive 
evidence  on  that  point. 

Secretary  Pope: — Did  you  have  any  clean  blowouts  in  any  case  ap- 
parently due  to  shocks  and  the  yielding  of  the  fabric? 

Hekbert  Chase: — Most  of  the  blowouts  appeared  to  result  from 
striking  some  sharp  object,  although  tl»o  or -three  tires  failed  as  the 
result  of  their  wornout  condition,  i.e.,  they  were  run  to  destruction,  the 
failure  resulting  from  the  fabric  wearing  through. 
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A  DRAFTING  ROOM  SYSTEM 

By  B.  L.  Madden* 
(Associate  of  the  Society) 

Parts  are  indexed  alphabetically,  numerically,  and  by  assemblies  by 
means  of  parts  index  cards,  Form  No.  51,  and  specification  sheets,  Form 
No.  52. 


.  .20W9.  .Tracing. . .  A M.  .Date.  .Aug.  10,  '12. 

Bushing 

Material BBU  Casting Finish 

Stock  for  One  Part 


Model 

Req. 

Where  Used 

Assembly 

28 

Gear  Shifter  Pinfi:er  Bushine 

21600 

42 

Gear  Shifter  Finger  Bushing 

21608 

2S 

20779 

42 

Water  Pump  Body  Bushing .    

20779 

28 

Water  Pump  Sprocket  Cover  Bushing 

21241 

42 

Water  Pump  Sprocket  Cover  Bushing 

21241 

Farts  Index  Card^Porm  No.  51 
4X6 


Date Page. 

SPECIFICATIONS  ....MODEL 

Assembly  No Name 


Dwg.  No. 


Name 


Material 


Finish 


Stock  for  One  Part 


Req. 


SpecificaHon  Skeetr—Form  No.  52 
9X14 

^Chief  dfaltmaa,  RuMell  Motor  Car  Company. 
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FORMS  FOR  SPECIFYING  MATERIAL 


Drawing 
Number 

M 

B 

Nam» 

Materia 
• » 

Fim'sh 

Stock  for 
One  Part 

Rf. 

24X47 

M 

Screws— Dia.,  T 

Air  Tank  Bolt 

hread.  Length,  K 
CSl 

indofH 

ead 

A--24X1 
Hex. 

1SX42 

M 

Gasoline  Strain- 
er Bolt  Nut 

D*a.,    Thread, 
CSl 

Kind 

A -24  Hex. 

33X56 

PI 
M 

ain  Washers — In 

Shifter  Fork 

T/)rk  Bolt 

Washer 

side  Dia.XOuisi 
CS2  Stamping 

de  Dia. 

X  Thickness 
HXfX.120 

33X63 

B 

Lock  Washers-- 
Transmission 
Case  Clamp 
Bolt  Washer 

Siu  of  Bolt  and 
SS41 

LockW 

asher 

1  Lock  Wash- 
er 

20X29 

B 

CoUer 
Shifter  Fork 
Shaft  Cotter 

Pins — Diameter 
CSl 

XLengt 

h 

ixij 

20X67 

Ta 
B 

per  Pins— Appro 

Crankshaft 

Sprocket  Pin 

X,  Diam.  at  Larg 
CSl 

eEndX 

No.XLength 

HXNo.  fx 

2J  Taper 

14X17 

B 

Woodruff  Keys 
Countershaft 
Gear  Key 

—No.XThickn 
NS22 

nessX 

Diam. 

No.    29XfX 
2 

The  parts  index  card  original  is  printed  on  a  tough  grade  of  tracing 
paper  (Eugene  Dietzgen  No.  177^  ''Century  Bond"  being  found  satis- 
factory) and  all  entries  are  typewritten.  Blue-prints  are  made  with  this 
original  as  a  negative,  and  to  make  the  lettering  as  nearly  opaque  as 
possible  a  black  ribbon  is  used,  with  black  carbon  paper  in  back  of  and 
with  carbon  side  toward  the  blank,  thus  securing  an  impression  on  both 
sides. 

One  number  serves  for  both  part  and  drawing,  and  also  for  pattern  or 
die  when  such  are  required. 

Two  series  of  numbers  are  used,  the  first  for  all  such  parts  as  bolts, 
nuts,  screws,  etc.,  that  are  likely  to  be  used  in  a  number  of  different  places, 
and  are  known  as  standard  parts,  and  the  second  for  all  such  parts  as 
cylinders,  crankshafts,  etc,  that  serve  some  particular  purpose  and  are 
not  apt  to  be  used  otherwise. 

Standard  parts  are  so  numbered  that  similar  parts^are  brought  together 
in  the  same  group,  the  number  constituting  an  index.    A  ^ical  standard 
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Drawing 
Number 

AT 

B 

23187 

B 

20940 

M 

20299 

F 

20184 

M 

20096 

M 

20815 

M 

Name 


Material 


Finish 


Stock  for 
One  Part 


Req. 


Sheet  Stock 
Batterer  Box  In- 
sulating Plate 
Steering  Column 
Hate 


Thickness  XWidtkX  Le 
Red  Fibre 


CSl  Stamping 


Bar 
Rear  Shock 
Absorber  Bolt 


Stock— SeaionXLe 
CS2 


CcLsUngs — 
Transmission 
Cover 

PorginpStock 

Gear  Shifter 
Finger 

Tiibint-'OuU 
Wire  Carrier 


Weight  Before 
AL82 


XWeitht  Before 
CS3  Forging 


NP 

ngth 

Machin 

Machin 


ngth 
AX8iX24 

065X4JX7 


|Hes.X2| 


mg 

SiLbs. 


2iLbs. 


ide  Diam.XWa 
CSS  Tubing 


UxLen 


iX. 049X^2 


part  number  is  19X417,  where  19  is  the  general  group,  4  the  sub-division, 
and  17  the  number  of  the  part  in  the  sub-division;  X  simi^y  showing 
that  it  i^  a  standard  part.  Thus  19X  may  signify  machine  screws,  19X4 
round-h^ad  machine  screws,  and  19X417  a  10-32  round-head  brass  machine 
screw  16  inch  long.  Each  group  allows  of  nine  sub-divisions,  and  if  more 
than  this  are  required,  two  or  more  numbers  are  used  for  the  same  general 
group.  Thus  both  19X  and  20X  may  signify  machine  screws.  The  proba- 
bility of  this  being  necessary,  however,  is  v^ry  remote  if  the  groups  are 
p'roperly  chosen  in  the  first  place,  care  being  taken  that  the  name  applied 
to  any  one  group  is  not  such  as  may  have  a  very  wide  application.  Thus, 
instead  of  bringing  all  screws  together  in  one  group  they  are  separated  into 
machine  screws,  cap  screws,  wood  screws,  etc. 

Standard  parts  are  traced  on  9xiJ2  sheets,  Form  No.  53,  reference 
prints  being  made  on  9  x  14  sheets,  perforated  to  fit  loose-leaf  binding. 

Parts  are  numbered  consecutively,  irrespective  of  the  assembly  to  which 
they  belong;  that  is,  no  particular  effort  is  made  t6  keep  all  the  parts  of 
any  assembly  in  a  single  group  of  consecutive  numbers. 
'  All  tradngs  are  made  on  standard  size  sheets  known  as  A,  B,  Q  etc.. 
sizes.  The  letter  showing  the  tracing  size  of  any  certain  part' is  entered 
on  the  parts  index  card  directly  after  the  word  ''Tracing.*'  Thus,  iti  look- 
ing, for  a  tracing  this  letter  shows  where  it  is  filcfd,  as  all  tracings  ^>f  any 
.one  size  are,  of  course,  filed  together.  Many  parts  are  used  of  which  we 
have  no  tracfrigs,  and  this  is  shown  simply  by  the  absence  of^  arty  letter. 
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Drg. 

Size 

1>4f^«Vk 

A 

B 

C 

E 

,  COTTER  PIN 

Finish 

Treat 

Material 

Size 

Drg.No. 

17x11 

A 

24      ft 

* 

A 

A 

Ax| 

20k21 

72 

CSO 

;  -•;    ' 

. 

. 

- 

• 

NAME  OF  FIRM 


LOCATION 


Change  No.. 


Description 


Date 


17x1 


•   -  Standard  ParASheet—FormZNoiSS 

:..-.'.  PXU 

Whether  a  part  is  to  be  made,  bought,  or  furnished,  is  indicated  by  the 
letter  M,  B  Or  F  just  before  "Date."  '  , 

A  "Make"  j^art.  is  one  on  which  work  must  be  done  before  it  can 
be  us^d.    - 

A  "Buy"  partis  one  that  is  purchased  completely  ready  for  use. 

A  "Furnish"  part  is  one  the  cost  of  which  is  included  in  the  cost  of 
some  other  part  that  is  marked  "Buy" 

Many  jtems,  parts  of  the  simpler  assemblies^  are^  »ever  fufmshed  ibr 
.^airs,  as  it  may  be  much  more  convenient  to. stock  jtnd  supply  only  the 
complete  assemblies,  'these  parts  afe  such  that  they  can  b^  both  mad^  aVul 
assembled  to  advantage  in  the  same  department,  all  of  the  work  being 
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done  under  a  single  order  number,  and  no  effort  made  to  secure  separate 
costs.  Ordinarily  these  parts  would  be  marked  "Make/'  but  in  order  that 
the  production  department  may  be  informed  that  separate  orders  are  not 
desired  they  are  marked  "Not  Stocked*'  or  just  **Ns."  This  also  informs 
one  that  these  parts  are  not  carried  in  stock. 

After  "Name"  is  entered  the  generic  name  of  the  part,  a  single  word 
being  used  wherever  possible  to  facilitate  alphabetical  indexing. 

After  "Finish"  is  entered  either  the  heat  treatment  or  finish,  these 
and  the  material  being  specified  by  symbols  which  will  be  taken  up  later. 
Standard  ways  of  specifying  "Stock  for  one  part"  also  will  be  taken  up 
later. 

Knowing  the  name  or  number  of  any  part  we  should  be  able,  from 
the  parts  index  cards,  to  find  complete  information  regarding  it.  A 
part  may  be  used  in  a  number  of  different  assemblies,  and  in  such  cases 
the  part  number  of  each  of  these  is  noted,  with  a  description  of  the  part 
as  used  in  that  particular  assembly.  There  are,  however,  certain  cases 
in  which  a  part  is  similarly  used  in  all  the  assemblies  of  a  given  group, 
and  to  lessen  clerical  work  exceptions  are  made  of  such.  For  instance, 
many  parts  are  specified  in  all  Chassis  Assemblies  of  Model  ''28/'  which 
assemblies  differ  only  in  minor  details  occasioned  by  the  different  types 
of  bodies,  and  it  is  then  found  expedient  to  omit  all  entries  except  those 
referring  to  Model  "28  Touring." 

Under  "Req."  is  given  the  number  of  pieces  required  per  car,  which 
may  or  may  not  be  the  number  required  per  assembly. 

Double  typewriter  spacing  is  used  to  allow  of  notes  being  written 
in.  When  any  particular  application  of  a  part  is  discontinued,  a  note 
to  that  effect  with  the  date  is  made  in  the  same  space  with  and  just 
above  the  existing  entry.  Similarly  the  word  "Special"  is  written  in 
when  the  part  is  not  called  for  on  the  regular  specifications.  When  all 
entries  on  any  card  refer  to  special  parts  the  word  "Special"  may  be 
written  just  below  "Stock  for  one  part"  instead  of  repeating  it  on  each 
line. 

All  specification  sheets  are  typed  in  a  similar  manner  to  parts  index 
cards  originals,  on  9  x  14  sheets,  Form  No.  52.  The  paper  used  is  Eugene 
Dietzgen  No.  135  "Vellum,"  cut  to  size  and  punched  to  fit  loose  leaf 
binders. 

To  use  the  specifications  intelligently  necessitates  that  one  be  familiar 
with  the  names  applied  to  the  various  parts,  and  with  the  sequence  of 
assembling  operations.  Each  part  is  an  item  in  some  assembly,  and  all 
assemblies  taken  together  and  arranged  alphabetically  constitute  the  com- 
plete set  of  specifications.  These  are  so  written  that  each  part  is  called  for 
under  the  assembly  in  which  it  individually  is  used.  Thus  Water  Pomp 
^Tti  will  be  found  under  "Water  Punip  Assembly,"  not  under  "Engine 
Assembly,'^  and  the  screws  that  hold  the  water  pump  to  the  craidccase 
4re  under  "Engine  Assembly,"  the  assembly;  jn  which  these  screws  actually 
ire  used. 
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The  titles  on  all  specification  sheets  begin  with  the  word  under  which 
the  assembly  is  indexed.  Thus  water  pump  assembly  will  be  written 
"Pump— Water  Pump  Assembly." 

Each  assembly  will  call  for  all  the  parts  or  sub-assemblies  of  which  it 
is  coniposed,  but  will  not  call  for  the  individual  parts  of  those  sub-assem- 
blies. Thus,  under  "Engine  Assembly"  will  be  found  Water  Pump 
Assembly,  but  pot  water  pump  shaft,  impellor,  etc. 

In  the  columns  "Material,"  "Finish"  and  "Stock  for  one  part"  is  given 
information  by  which  the  part  may  be  readily  identified.  This  informa- 
tion is  not  used  for  ordering  by  either  the  Purchasing  or  Stock  depart- 
ments, and  so  should  be  given  in  such  form  as  will  best  serve  the  purpose 
intended,  and  for  "Buy"  or  "Furnish"  parts  the  "Stock  for  one  part"  often 
can  be  omitted. 

In  specifying  the  stock  for  "Make"  parts  the  amount  of  material  in 
the  finished  part  is  given,  and  no  allowance  made  for  "cut  off,"  etc. 

Under  "Req."  is  given  the  number  required  per  assembly,  which  may 
or  may  not  be  the  number  required  per  car.  Thus,  under  "Cylinder  Head 
Assembly"  we  find  2  cylinder  head  rings  specified,  and  under  "28  Engine 
Assembly"  4  cylinder  head  assemblies,  showing  that  eight  rings  are 
required  per  car. 

The  object  of  this  is  to  obviate  the  repetition  of  assemblies  that  differ 
omtf  in  the  number  of  parts  required.  ^Thus,  if  the  number  per  car  wtr« 
given,  diflPerent  cylinder  head  assemblies  would  be  required  for  our 
models  "28"  and  "42"  respectively.  One  would  call  for  8  rings  and  the 
other  12,  although  the  assemblies  would  be  identical. 

The  Purchasing  and  Production  departments  will  not  be  particularly 
concerned  with  this  information  regarding  material,  stock  and  number 
required,  as  they  work  from  parts  cards  in  conjunction  with  the  specifi- 
cations, which  cards,  it  will  be  noted,  give  the  number  of  parts  required 
per  car. 


CHANGES 

Changes  are  continually  found  necessary  or  advisable,  in  order  to 
improve  the  product,  facilitate  manufacture,  or  to  correct  tracings  be- 
cause of  error  or  omission.  When  a  change  is  made  the  utmost  care 
should  be  taken  to  properly  record  it  and  to  notify  all  departments  con- 
cerned, as  nothing  is  more  apt  to  cause  confusion  in  both  office  and 
factory  than  failure  in  this  respect. 

Changes  may  originate  in  any  department,  suggested  changes  being 
submitted  to  the  Engineering  Department  on  Change  Requests,  Form 
No.  54.  The  spaces  marked  "Drawing  No.,"  "Requested  by,"  "Date," 
"Name,"  "Description,"  "Reason,"  and  "Signed"  must  be  filled  in  on  all 
change  requests  before  being  finally  approved,  those  from  the  factory 
being  signed  by  the  Superintendent. 

All  changes  will  be  approved  by  the  Chief  Engineer,  usually  after  by 
his   instruction   any  necessary  tracing  alterations   are   finished.     If  the 
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Drawing  No 20101 Change  Notification  No 49. 

CHANGE  REQUEST 
Requested  by Pinal  Test Dept.        Date 3.19-'13. 


Name Clulch  Pedal  Shaft 

Description Change  length  of  arm  from  2}  to  2. 


Reason To  increase  leverage 

Approved iiacDonald,,........  S^pned. ...  ..J?  .L.if.! 


Change  Request — Porm  No,  54 
4X6 

necessity  for  the  change  is,  however,  quite  obvious,  it  may  be  made* at 
once  by  the  Chief  Draftsman,  and  not  taken  up  with  the  Chief  Engineer 
until  submitted  for  final  approval. 

If  the  change  is  urgent  a  stock  inquiry  blank,  Form  55,  is  sent  to  the 
Stodc  Department  with  the  name  and  number  of  the  part  and  the  date 
filled  in.  The  stock  clerk  enters  the  amount  and  condition  of  the  stock 
for  that  part,  and  signs  and  returns  the  form  to  the  Engineering  Depart- 
ment.    The  lower  part  of  the  form  is  then  used  to  advise  the  Stock 

Part  No 20101 Date 3.19-'13 

Name 


A  change  is  contemplated  in  above  part.   Advise  the  Engineering  Department 
as  to  the  condition  of  stock  and  stop  all  work  on  this  part. 


Finished 

In  Process  and  How  Nearly  Completed 

Rough  Stock 

42 

100— 3frf  operaHon 

200 

Signed Smith Date 3-20-'13. 


Disposition  of  stock Pinish  and  use  parts  in  process 

Signed.'.'.*. '. !  [  [ ! .' .'  [b1\m.\\\\'.\\\\\\\ Date! '.  *. '. '.  !3-2d-''i3! 


Stoch  Inguiry — Porm  No,  55 
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Depa:rtment  what  disposal  is  to  be  made  of  the  stock  On  hand.  This  often 
can  be  done  by  a  rubber  stamp  by  simply  stamping  "Imperative  Change/' 
"Engineering  Change,"  etc.,  on  the  form. 

In  case  the  change  is  obviously  not  imperative  and  it  is  desired  not 
to  hold  up  production  on  the  part,  a  line  is  drawn  through  the  words 
"and  stop  all  work." 

Changes  are  classified  as   follows,  the  cliass  depending  on  how  the 
change  affects  finished   stock: — 
Imperative  Change: 

An  absoltitely  necessary  change.  All  work  on*  the  part  must  be 
stopped  at  once,  the  parts  removed  from  all  assemblies,  store  rooms, 
assembly  rooms,  and  machine  shop,  and  sent  to  the  inspection  room.  'If 
possible,  they  are  made  to  conform  with  the  changed  print  by  re-machin- 
ing, but  if  not,  they  must  be  scrapped. 
Engineering  Change: 

A  very  desirable  change,  but  one  not  absolutely  necessary.  If  the  parts 
in  process  can  be  finished  to  conform  with  the  change  this  is  done,  but 
if  not  they  are  completed  per  the  old  print  and  used.  It  is  left  to  the 
discretion  of  the  factory  whether  or  not  to  bring  finished  parts  to  date 
by  re-machining,  if  this  be  possible.  No  parts  are  replaced  nor  any 
material  scrapped  for  an  engineering  change.  New  parts  added  to  the 
specifications  are  put  in  this  class,  and  it  will  be  noted  that  in  this  case 
the  change  takes  effect  at  once,  as  there  is  no  finished  or  partly  finished 
stock  to  consider. 
Drawing  Change: 

A  change  in  the  drawing  that  does  not  make  any  change  in  the  finished 
part,  such  as  adding  dimensions  left  off  by  error,  etc  A  drawing  change 
does  not  affect  the  specifications. 

The  above  definitions  apply  in  the  great  majority  of  cases,  but  it  is 
sometimes  found  desirable  to  make  special  disposition  of  stock,  and 
such  cases  are  considered  individually  and  decided  upon  by  the  Factory 
Manager. 


Date No 

SPECIPICATIGNS  AND  DRAWING  CHANGE  NOTIFICATIONS 
Approved  by 


Dwg.  No. . 

Name  and  Description  of  Change 

Disposition  of  Stock 

Chfmte  NeHfication — Perm  Nc.  58 
9X14 
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The  Chief  Draftsman  will  stamp  all  change  requests  before  being 
approved,  indicating  the  class  in  which  the  change  belongs.  After  being 
approved  the  tracings,  with  change  requests  attached,  are  given  to  the 
specification  clerk,  who  will  have  them  listed  on  Change  Notification 
Sheets,  Form  No.  58.  This  form  is  printed  on  oiled  sheets,  cut  and 
punched  the  same  as  specification  sheets.  Spaces  are  provided  for  the 
date,  name,  and  number  of  the  part,  a  description  of  the  change,  and  the 
class  to  which  it  belongs.  These  sheets  are  numbered  consecutively  and 
must  be  signed  by  the  Factory  Manager  before  being  blue-printed  for 
distribution  to  the  various  departments.  The  notification  sheet  number 
is  entered  on  each  of  the  change  requests  to  which  it  refers,  which 
requests,  after  the  changes  have  gone  through,  are  filed  according  to 
drawing  numbers.  After  the  notification  sheets  have  been  approved  the 
specification  clerk  will  make  the  required  changes  on  the  specification 
sheets  and  parts  index  cards  and  put  them  aside  for  blue-printing. 

SPECIFICATION  BOOKS 

Change  notification  sheets  are  sent  out  to  give  immediate  notice  of 
all  changes,  and  to  supplement  the  specifications.  Specification  books  are 
brought  up-to-date  once  every  two  weeks  by  replacing  all  sheets  on 
which  changes  have  been  made.  Thus,  the  specifications  may  fail  to  call 
for  a  part  that  was  added  two  weeks  before,  but  the  attention  of  the 
different  departments  will  have  already  been  called  to  the  addition  by 
the  notification  sheets.  The  Purchasing  and  Production  Departments, 
however,  as  will  be  shown  later,  receive  revised  parts  index  cards,  giving 
correct  specifications  as  soon  as  a  change  is  put  through. 

The  books  of  current  specifications  will  contain  only  those  assemblies 
that  are  actually  being  used  at  the  time,  together  with  such  parts  and 
assemblies  as  may  be  required  for  "Specials,"  which  comprise  all  such 
equipment  as  sprags,  bumpers,  etc.,  not  furnished  regularly.  A  change 
sometimes  requires  that  an  entire  assembly  be  discontinued,  and  in  this 
case  the  specifications  of  same  are  removed  from  all  books,  except  that 
belonging  to  the  Service  Department,  and  destroyed.  The  Service 
Department  will  thus  have  a  record  of  all  obsolete  parts  that  they  might 
be  called  upon  to  supply.  The  originals  of  obsolete  specification  sheets 
are  preserved  in  the  drafting  room  for  possible  future  reference. 

Complete  sets  of  specifications  are  furnished  to  the  Cost,  Production^ 
and  Service  Departments,  and  also  a  complete  set  in  addition  to  the 
originals  is  kept  by  the  Engineering  Department.  Any  other  department 
is  supplied  with  specifications  of  such  units  as  are  assembled  in  that 
department,  together  with  any  others  that  actually  may  be  required.  In 
order  that  these  various  combinations  of  specifications  may  be  kept 
up-to-date  record  is  kept  showing  all  departments  to  which  copies  of 
each  sheet  must  be  sent.  This  record  is  made  on  standard  4x6  plain 
ruled  cards.  The  name  and  number  of  each  assembly  is  typed  on  the 
top  line,  and  below  are  listed  the  departments  that  require  specifications 
of  that  particular  assembly.    These  cards  are  filed  alphabetically. 
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CURRENT  PRINTS 

Record  is  kept  of  all  blue-prints  used  for  manufacturing  or  for  order- 
ing stock,  whether  sent  to  our  own  shops  or  to  outside  concerns.  All 
current  factory  prints  are  filed  in  the  tool  crib  and  checked  out  the  same 
as  tools.  Three  prints  of  each  detail  and  one  of  each  assembly  are 
usually  found  sufficient.  More  are  supplied  if  required.  These  prints  are 
charged  out  on  Factory  Print  Order,  Form  No.  56,  which,  upon  receipt 
of  prints,  is  signed  by  the  man  in  charge  of  tool  crib.  This  form  is  used 
repeatedly  when  changed  prints  are  sent  to  the  shop  and  obsolete  prints 
called  in.  When  the  tool  crib  cannot  locate  prints  that  are  called  in,  note 
that  they  are  lost  is  made  on  the  original  print  order.  Notice  of  lost 
prints  is  sent  to  the  following:  Superintendent,  General  Foreman,  Tool 
Crib,  Chief  Engineer,  and  Chief  Inspector. 

In  order  to  prevent  a  large  accumulation  of  little  used  prints  in  the 
tool  crib,  all  prints  not  called  for  on  the  current  specifications  are  sent 


No 23385 Name Muffler  Outlet  Pipe . 


No.  of  Prints 

Date  Sent 

Received  by 

Date  Recalled 

Lost 

3 

4-22-14 

Pa€l&ry  Print  Order- 
4X6 


'Form  No.  56 


from  the  drafting  room  only  as  required  by  the  shop.  These  prints, 
which  are  used  exclusively  on  obsolete  models  or  on  obsolete  parts  of 
current  models,  are  taken  care  of  as  follows:  All  work  on  production 
is  done  on  an  order  issued  by  the  Production  Department  If  this  order 
cafis  for  a  part  not  used  os  aay  •urreat  model  it  is  sent  to  tke  EngiUMf- 
ing  Department,  where  the  proper  print,  stamped  with  the  order  number, 
is  attached  and  forwarded  to  the  shop.  These  prints  are  used  only  on 
the  particular  order  for  which  they  are  issued  and  are  cfaiarged  to  that 
order.  For  charging,  a  book  is  used  with  columns  for  "Drawing  No.," 
"Order  No.,"  "Date  Sent,"  and  "Date  Returned."  When  the  work  it 
finished  the  order  and  print  are  returned  to  the  drafting  room,  the  print 
destroyed,  and  the  order  sent  to  the  Cost  Department. 

Prints  not  filed  in  the  tool  crib  and  required  for  reference  or  inspec- 
tion purposes   only  can   be  obtained   from  the  drafting  room  by  the 
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No 22332 Name Clutch  Spring. 

Sent  to. W.  D.  Gibson  Co 

Address. Chicago,  111 


Ordered  By 

Received 

Date 

Notified  of  Change 

Date 

Returned 

CHP 

WJS 

3-27-14 

. 

" 

Foreign  Print  Order^^Farm  No.  57 
4X6 


inspector  or  Senrice  Department.  These  prints  are  charged  to  the  perioa 
receiving  them. 

A  complete  file  of  prints  of  all  parts  made  from  castings  is  main- 
taiti^d  in  the  patterli  shop. 

Prints  sent  out  for  quotations  and  those  sent  to  the  factory  for 
experimental  work,  and  of  which  it  is  not  desired  to  keep  any  record, 
arc  stamped  "Not  Recorded." 

Orders  for  work  other  than  that  done  in  our  own  factory  are  known 
as  "Foreign  Orders"  and  prints  for  same  arc  charged  out  on  "Foreign 
Print  Order,"  Form  No.  57.  This  order  is  made  out  by  the  Purchasing 
Department  and  sent  to  the  drafting  room.  The  Purchasing  Department 
receipts  for  the  prints  when  received  and  the  order  is  filed  with  factory 
print  orders.  When  a  change  is  made  the  original  order  is  returned  to 
the  Purchasing  Department  for  signature  to  show  that  they  have  been 
notified  that  the  print  is  now  obsolete,  and  if  a  new  print  is  desired  they 
will  again  sign  in  the  "Ordered  by"  column. 

Foreign  print  orders  are  printed  on  pink  cards  to  make  them  easily 
'distinguishable  from  factory  print  orders. 


SPECIFYING   MATEXIALS 


-Materials  are, specified  by  name  in  all  cases  when  such  .method  is 
^miirtly^  definite,  as  "Lead,"  ''Tin,"  etc.  When  the  name  of  the  natenal 
ilAtludes  many  different  kinds  such  as  steel,  each  is  specified  by  a  mnemonic 
symbol  together  with  a  number  Thus,  CS-,  CSi,  CS2,  CS3,  etc.,  are  all 
carboi^  steels  but  differ  in  chemical  analysis;  NS21,  NS22,  nickel  steels,  etc. 
Each  kind  of  material  will  be  completely  specified  by  number,  .and  the 
classes  of  materials  are  easily  remembered  by  symbols.  Numbers  are  al- 
lotted as  follows -;  . 
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Carbon  Steels  x  to  19  inclutWe 

Alloy  Steels  21  to  39 

Miscellaneous  Steels  (analysis  not  specified) ..  41  to  49        *' 

Iron 51  to  59        " 

Brass,  Bronze  and  Babbitt 61  to  79        " 

Aluminum    81  to  89        " 

All  heat  treatments  are  numbered,  similar  treatments  being  in  the 
same  group  of  consecutive  numbers.  They  are  then  specified  by  the 
letter  "T"  in  connection  with  the  number,  Ti,  T2,  etc 

Finishes  such  as  "Polish,"  "Nickel  Plate,"  etc.,  are  specified  by  writinf 
the  word  out  in  full.  The  various  enamels  are  numbered  and  specified 
by  the  letter  "£"  with  the  number.  Thus  £a  indicates  the  kmd  of 
enamel  to  be  used,  the  number  of  coats,  and  the  heat  at  which  it  should 
be  baked. 


To  be  Pimshcd. 


Ordered  by Date. 

Pixiiahed 


Work  Card— Form  No,  59 
4X6 


RECORD  OF  DRAFTING  ROOM  WORK 


A  record  of  all  proposed  drafting  room  work  is  kept  on  work  cards, 
Form  No.  59,   This  form  provides  spaces  for:— 
'  Date  when  work  must  be  completed. 

Description  and  sketch. 

By  whom  and  when  ordered. 

Date  when  finished  and  disposition;  i.  e.,  whether  added  to  specifica- 
tions, held  for  future  use,  etc. 

As  this  work  is  taken  up  it  is  allotted  by  the  chief  draftsman,  the 
cards  being  filed  in  a  wall  cabinet  under  the  names  of  the  various  drafts- 
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men.    This  enables  each  man  at  any  time  to  see  just  what  work  he  has 
ahead. 

After  new  drawings  are  numbered  and  entered  on  the  regular  records, 
the  work  card  is  sent  to  the  chief  engineer  to  keep  him  informed  as  to 
the  amount  of  work  being  done  by  the  department. 

PRACTICE 

It  is  necessary  that  all  parts  be  made  strictly  to  blue-prints,  and  to 
simplify  instructions  to  workmen  regarding  the  reading  of  prints,  all 
drawings  are  made  uniform  in  respect  to  method  of  dimensioning,  con- 
ventions, etc.  The  practice  observed  is,  in  general,  covered  by  the  fol- 
lowing instructions  and  examples,  which  are  rigidly  followed. 

Use  only  the  following  standard  size  sheets  for  all  layouts,  details 
and  tracings: — 

A—  9  X  12  D— 24  X  36 

B--12  X  18  E— 36  X  48 

C— 18  X  24  F— 36  X  72 

Draw  border  line  ^/i"  inside  of  these  dimensions. 

Tracing  paper  and  cloth  cut  to  18  x  24  and  smaller  standard  size 
sheets,  and  with  border  line  and  title  plate  printed,  is  stocked. 

Make  all  layouts  full  size  if  possible,  never  less  than  half  size. 

Avoid  all  unnecessary  detail  on  layouts.  Draw  no  more  than  abso- 
lutely necessary  to  show  the  construction,  clearances,  etc.,  until  work  has 
been  approved. 

Use  third  angle  projection. 

Give  model,  date,  and  signature  on  all  sketches  and  layouts. 

All  threads  are  to  be  of  the  U.  S.  S.  form  unless  made  otherwise  for 
some  particular  reason.  The  number  of  threads  per  inch  must  conform 
with  the  U.  S.  Bolt  Standard  for  the  softer  materials  such  as  aluminum, 
and  with  the  S.  A.  E.  Standard  for  the  harder  materials,  such  as  steel. 

Use  Stub's  Iron  Wire  Gage  for  all  sheet  metal  wire  and  tubing,  speci- 
fying the  gage  by  its  decimal  equivalent. 

All  drawings  must  be  completely  dimensioned;  fillets,  chamfers,  coun- 
tersinks, etc. 

Dimension  as  clearly  and  concisely  as  possible,  omitting  unnecessary 
notes. 

When  notes  are  required,  show  by  lines  terminating  in  arrow  heads, 
to  what  they  refer. 

Give  all  dimensions  in  inches,  but  omit  the  inch  marks. 

Fractional  machined  dimensions  allow  a  limit  of  ±  .ooj  inch.  Where 
dimensions  must  be  held  closer  than  this,  specify  the  allowable  variation 
by  giving  in  decimals,  both  the  maximum  and  minimum  dimensions: — 

1.625 

1.627 
When  a  part  is  to  be  finished  by  grinding  after  first  being  otherwise 
machined,  two  sets  of  dimensions  are  given: — 
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1.632 


Turn. 


1.640 


Grind 


1.62s 
1.627 


Dimension  from  finished  surfaces  or  from  centers  that  can  be  easily 
measured  on  the  finished  part. 

Arrange  dimensions  carefully,  spacing  adjacent  parallel  dimension 
lines  uniformly  and  about  5/16  inch  apart.  Avoid  crossing  dimension 
lines  unnecessarily. 

Do  not  repeat  dimensions  in  different  views  unless  for  some  special 
reason. 

All  dimensions  referring  to  operations  done  in  assembly  should  be 
omitted  from  detail  drawings,  unless  it  is  known  that  no  assembly  drawing 
is  to  ht  made. 

Wherever  possible  have  dimension  lines  serve  also  as  the  line  between 
the  numerator  and  denominator  of  fractions. 

Indicate  finish  only  where  allowance  for  finish  is  made  before  the  part 
is  machined,  not  on  parts  that  obviously  must  be  finished  during  process 
of  their  manufacture. 

Place  finish  marks  with  cross  on  line  showing  surface  to  be  finished. 

Tracers  are  to  look  over  drawings  carefully  and  see  that  they  have 
a  clear  conception  of  the  finished  part  before  starting  to  ink  in. 

Make  all  lettering  of  the  block  type  and  of  the  following  sizes: — 
Titles  H"  high,  notes  3/32"  high.  See  lettering  on  separate  sheets  fur- 
nished. 

Make  outlines  4ieavy  enough  to  contrast  well  with  center  and  dimen- 
sion lines,  which  latter  must  be  light  but  distinct. 

Section  lining  may  be  put  in  freehand  on  pencil  drawings,  but  in  trac- 
ing lines  are  to  be  not  less  than  1/16"  apart  on  all  surfaces  more  than 
3/16*  in  width. 

Do  not  make  tracings  on  a  larger  sheet  than  necessary.  Long  parts 
may  be  shown  broken  to  reduce  the  size  of  the  tracing. 

On  turned  parts  give  dimensions  on  side  rather  than  on  end  views. 

Make  arrow  heads  neatly  and  distinctly,  and  fill  them  in. 

Dimension  small  radii,  etc. 

Where  possible,  dimension  small  holes  on  end  view. 

DitnensiOn  reamed  holes  in  decimals. 

Ditnension  taper  pin  holes,  etc. 

All  threads  are  right-hand  unless  otherwise  noted. 

When  part  is  to  be  finished  all  over  mark  tracing :  FAO. 

The  following  points  will  be  observed  in  checking-.'— 

Arrangement  of  views,  neatness,  and  general  appearance  of  tradag. 
The  likelihood  of  error  is  less  if  a  tracing  be  carefully  made  and 
some  thought  given  to  the  mere  arrangement  of  dimensions. 
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Ail  necessary  dimensions  but  no  more. 

The  same  point  or  line  should  not  be  located  in  a  number  of  dif- 
ferent ways,  nor  should  the  same  dimensions  be  unnecessarily 
repeated. 

Finish  Marks. 

Fits  and  Clearances. 

Limits. 

Title  Plate  properly  filled  in : 

Name,  No.,  Model,  Material,  etc. 


Change  No. 

Description 

Date 

A     * 

\ 

B 

C 

,.E> 

-  .; 

^"'Nme'of  changes  is  made  in  the  upper  right  hand  corner- of  the 
tracings  So  that  the  change  can  be  easily  located  on  the  tracing,,  the  let- 
ters "A,"  "B/'  etc.^  are  placed  in  l^""  circles  near  the  parts  or  dinensiofis 
changed; 

A. standard. drawing,  title  plate  is  given  below.  It  will  be  noted  that 
space  is  left  for  the  first  model  only  on  which  the  part  is  used.  Its.. use 
(>n  subsequent  models  will  be  taken  care  of  on  the  parts  index  card. 

Under  "Material  &  Finish''  are  given  also  the  Treatment  and  Sdero- 
scope  Test,  if  any.    These  arc  speciBed  by  the  Metallurgist. 


A.LL  MACHIKBq  DIMENSIONS  NOT  IN  DBCDIALS  HAVE  A  LIMIT  OP  d:.0Q5 

-  'i  ••    '       •  i-"  -  •         •  .      -  -  • 

Name 


Req'd. 
Drawn 


Model  First  Used  On 


Traced  Checked 


Material  And  -FiMstiT^ 

.  '      niate 


_, Approved 


NAME  OF  COMPANY 

LOCATION 


ORG.  NO. 
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IVSTKUCnO^S  FOR  BLUE-FRINTING  DEPARTMENT 


Keep  files  of  prints  in  tool  crib  and  pattern  shop  complete  and  up-to- 
date.  -.; 

Send  "Not  Recorded"  prints  of  all  new  "Make"  paTts  to  the  tool  design 
department.  -^  .  .:•.  \un 

Print  and  m^l  Change  Notification  sheets  as  soon  as  possible  after 
same  have  been  approved. 

Print  and  deliver  Parts  Index  cards  as  soon  as  possible  after  .new  parts 
are  taken  out  or  changes  made. 

Make  prints  for  repair  orders  as  received  and  deliver  same  to  Pro- 
duction Department.  .•-••; 

Make  prints  for  foreign  orders  as  received  and  deliver  tame  to  Pur- 
chasisg  Department 

Bring  all  specification  books  and  standard  parts  books  up-to-date  at 
least  once  every  two  weeks. 


CHANGES  OF  ADDRESS  OF  S.  A.  E.  MEMBERS.- 

Alden,  Tohn  L.,  formerly  a  student  at  the  UniveTsit3r  of  Illinois, 
Champaign,  111.;  now.  sales  engineer,  fan  department,..  Qq^ida 
Steel  Pulley  Co.,  Oii^ida,  N.  Y.  . 

Bell,  John,  formerly  salesman;  Marburg  Bros.,  Inc.;  New  York  City; 
.     now  connected  .with  Norma,  Co.  of  America,  New  York.  jCil^. 

''BilUngs;  Cecil  llL, 'formerljr  experimental  engineer ^and  designer,  Gen- 
eral Motors  Truck  Co.,  Pontiac,  Michigan;  now  chief  engineer 
with  J.  M.  Lansden,  New  York  City. 

'ColUna.  John'M./  formerly  factory  manager,  Knox  Automobile  Co., 
^  StSringfieh!,  Mass.;  now  connected  with  Moore  Drop  Forging 
C0.9  Springfield,  Mass. 

.Davis,  R. '£.,  formerly,  in  chat-ge  of  automobile  lecture,  vprk.  Iowa 
State' 'College,  Ames,  Iowa;  now  connected  wtin  Central  Con- 
tinuation Sch/Jol,  Milwaukee^  Wisconsin. 

'^DcJUson,  A/ H.,*  fbi^m'erly  connected  With   Bun'dy-tjocber  Mfg."  Co., 
•    ' :  'E^etroit/ Michigan;,  now  iit  the  engi^neering  department,  Stripps- 
-  .*.  .      Booth  G,o.>  Detroit,  M'ichigan.-- '     <       »  .,•  • .       .    .: 

Graham,  Herbert  J.,  formerly  engineer,  Jas.  Boyd  &  Bros.v'ln^r  Phil- 
adelphia, Pa.;  now  connected  with  Graham  Mfg.  Co.,  Lbngview, 
•'•-■  '     Te»as.    .-•■.'  .    .    - 

Griswold,  Roger  W.,  formerly  president.  Cutler  Hammer  Mfg.  Co., 
A-  *'-       Milwaukee,  Wisconsin*  now  president,  Vulcan  Motor  Bnevices 
Co.,  Philadelphia,  Pa. 

Onrney,  JErving  R.,  formerly  engineer,  Martin  Tractor  Co.,  Spring- 
field, Mass.;  now  assistant  engineer  in. charge  of  des.ign,  Knox 
Motors  Co.,  Springfield,  Mas3,  • 
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Harroun,  Ray  W.,  formerly  consulting  engineer.  Invincible  Mfg.  Co., 
Pittsburgh,  Pa.;  now  chief  engineer,  Maxwell  Motor  Co.,  De- 
troit, Michigan. 

Jardine^  Robert,  formerly  general  manager,  Leap  Resilient  Wheel 
Co.,  Chicago,  111.;  now  engineer,  Rich  Tool  Co.,  Chicago,  111. 

Knowles,  R.  W.,  formerly  engineer,  truck  division,  Anderson  Electric 
Car  Co.,  Detroit,  Michigan;  now  assistant  chief  engineer,  motor 
vehicle  department,  Milburn  Wagon  Co.,  Toledo,  Ohio. 

Moffat,  Alex.  W.,  formerly  handling  service  on  Mercedes  gasoline 
trucks.  General  Vehicle  Co.,  Inc.,  Long  Island  City,  N.  Y.;  now 
salesman.  New  York  office,  Commercial  Truck  Company  of 
America,  New  York  City. 

Myers,  E.  A.,  formerly  manager  and  secretary.  Model  Gas  Engine 
Works,  Peru,  Indiana;  now  vice-president,  Pittsburgh  Model 
Engine  Co.,  Pittsburgh,  Pa. 

Shonnard,  H.  W.,  formerly  mechanical  engineer,  E.  W.  Bliss  Co., 
Brooklyn,  N.  Y.;  now  mechanical  engineer,  Crucible  Steel  Co. 
of  America,  Harrison,  N.  J. 

Thomson,  H.  P.,  formerly  secretary,  Research  Division,  Electrical  En- 
gineering Dept.,  Massachusetts  Institute  of  Technology,  Bos- 
ton, Mass.;  now  with  Provident  Chemical  Works,  St.  Louis,  Mo. 

Tillotson,  H.  C,  formerly  secretaiy,  Stromberg  Motor  Devices  Co., 
Chicago,  111.;  now  president,  Tillotson  Mfg.  Co.,  Toledo,  Ohio. 

Trask,  Chas.  A.,  formerly  superintendent,  American  Mfg.  Co.,  Chi- 
cago, 111.,  now  connected  with  the  Rockwood  Mfg.  Co.,  Indian- 
apolis, Ind. 

Whakn,  C.  P.,  formerly  factory  engineer,  Lehigh  Valley  Foundries 
&  Mfg.  Co.,  Easton,  Pa.;  now  in  charge  of  engineering  depart- 
ment, Eiker  Carbureter  Co.,  Newark,  N.  J. 

Woodfaull,  L.  S.^  formerly  designer,  Studebaker  Corp.,  Detroit,  Michi- 
gan; now  designer.  General  Service  Engineers  Co.,  Detroit,  Mich. 


APPIJCATIONS  FOR  MEMBERSHIP 

A  list  of  current  applications  for  membership  is  given  below. 
The  members  are  urged  to  send  for  the  consideration  of  the 
Council  any  pertinent  information  with  regard  to  those  whose 
names  are  given  which  the  Council  should  have  prior  to  the  clec- 
ti6n  of  any  of  the  said  applicants.  It  is  requested  that  com- 
munications from  the  members  in  this  connection  should  be  sent 
promptly. 

Chalfant,  E.  P.,  Secretary,  Electric  Automobile  Mfrs.  Assn.,  Chicago, 

Illiiiois. 
Hansen,  Hans  Albert,  in  charge  of  Service  Dei>artment,  Stromberg  Motor 

Devices  Co.,  Chicago,  Illinois. 
Narrower,  William,  Mechanical  Advisor  and  General  Foreman,  Brewster 

at  Co.,  Long  Island  City,  N.  Y. 


Digitized  by 


Google 


APPLICATIONS  FOR  MEMBERSHIP  lai 

Lane,   Theodore  T.,    Production   and   Service  Engineer,  Wichita  Fallt 

Motor  Co.,  Wichita  Falls,  Texas. 
Langston,  Charles  R.,  Manager,  Kansas  City  Branch,  Kelly  Springfield 

Motor  Truck  Co.,  Kansas  City,  Ma 
McBriar,   Henry  C,   Vice-president,   Howell-Hinchman   Co.;    President, 

Hayes  Co.,  Middletown,  N.  Y. 
Miller,  Joseph  A.,  Treasurer,  Rutherford  Rubber  Co.,  Rutherford,  N.  J. 
Moore,  M.  LaBarre,  Sales  Manager,  American  Developing  &  Sales  Co., 

Stamford,  Conn. 
Pollitt,  John,  Jr.,  Manager,  Repairs  Department,  John  PoUitt,  Liverpool, 

England. 
Russell,  Philip  S.,  Manager,  Buick  Motor  Co.,  Philadelphia,  Pa, 
Shepard,  Edward   M.,  Engineer,  Wagner  Electric  Manufacturing  Com- 
pany, Detroit,  Michigan. 
Waite,  Edwin  E.,  Chief  Engineer  and  Factory  Manager,  Standard  Woven 

Fabric  Co.,  So.  Framingham,  Mass. 
Wise,  Edward  M.,  Manager,  Auto  Accessories  Dept,  Toledo  Rubber  Co., 

Toledo,  Ohio. 
Young,  Otto  W.,  Draftsman  and  Designer,  H.  E.  Wilcox  Motor  Company, 

Minneapolis,  Minn. 


APPLICATIONS  APPROVED  DURING  NOVEMBER 

MEMBERS 

Batcnburg,  P.  J.  F.,  Four  Wheel  Drive  Atrto  Co.,  Clintonvillc,  Wis. 

Fielder,  Reuben  E.,  318  West  S7th  St.,  New  York  City. 

Harley,  William  S.,  Harley-Davidson  Motor  Co.,  Milwaukee,  Wis. 

Kramer,  Benjamin  G.,  1843  Mt.  Elliott  Ave.,  Detroit,  Mich. 

Massey,  Hemsley  B.,  103  Park  View  Ave.,  Syracuse,  N.  Y. 

Menderson,  Edgar,  22  Forest  Ave.,  East,  Detroit,  Mich. 

Wahl,  G.  Adolph,  728  Prospect  St.,  Indianapolis,  Ind. 

ASSOCIATES 

Delay,  Christian,  19  Chemin  de  Miremont  19,  Champel,  Geneva,  Switzer- 
land. 
Drake,  J.  Walter,  Hupp  Motor  Car  Co.,  Detroit,  Mich. 
Harley,  Leon  J.,  Jr.,  Harley  Co.,  Springfield,  Mass. 
Nagel,  William  G.,  28  St.  Clair  St.,  Toledo,  Ohio. 
Parker,  Willard,  Pennsylvania  Shafting  Co.,  Spring  City,  Pa. 
Ryan,  Dan  J.,  Allyne-Ryan  Foundry  Co.,  Cleveland,  O. 
Wright,  Mortimer  H.,  Pennsylvania  Shafting  Co.,  Spring  City,  Pa. 
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Applications  Approved  During  November — Continued 

.•     -  JUNIOR' 

Bull,  Arthur  A.,  1038  Hancock  Ave,  W.,  Detroit,  Michigan. 

AFFILIATE  MEMBER  * 

Findeisen  &  Kropf  Mf^.  Co.,  Chicago,  Illinois ;  Representatives, ,  Kropf, 
Oswald  F.^  Secy!  &  Treas, ;  Findeisen,' C  W. ;  Rayfieldi  C.  L.,  Chief 
Engineer;  Rossow,  E.  A.,  Chicago  Branch  Manager;  ftobbiiis,  W.  A., 
•  Chref  DrOtsttian ;'  Motsffifeer,'  W:  H.;  Jr. 

STUDliNT  J^NROtLMENtS'  '* 

Faulkner,  Fred  L.,  5544  South  Park  Ave.,  Chicago,  IlL 
Simpsoju  Howard  W.,  22  ^clid  East,  Detroit,  Michigan. 
SkmnerVHaflan  C,  64  East  36A'  I^ac^Chicig^^^^  *'     *  ^     \ 


OFFICERS  OF  THE  SOCIETY 

President,  Henry  M.  Leland,  Detroit,  Michigan. 
Vice-prmdentf  WtUiaifiiQ]ij^  y^fll^  Indianapolis,  Indiana. 
Vice-president,  K.  W.  Zimmerschied,  Detroit,  Michigan. 
Treasurer,  Hermann  F.  Cuntz,  New  York. 
Chairman  of  Finance  Committee,  H'.  M.  Swetland,  New  York. 
Secretary  and  General  Manager,  Coker  F.  Qarkson,  New  York 

MEMBERS  OP  THE  COUNCIL 

Henry  M.  Leland,  Detroit,  Mich.' 
William  Guy  Wall,  Indianapolis,  Ind. 
K.  W.  Zimmerschied,  Detroit,  Mich. 
Hermann  F.  Cuntz,  New  York. 
Joseph  A.  Anglada,  New  York. 
Harold  L.  Pope*  Cleveland,  O. 
£.  F.  Russell,  Longmeadow,  Mass. 
Christian  Girl,  Oevelahd,  Ohio. 
Henry  C.  Wilson,  New  York. 
'  Walter  C.  Baker,  Gevelatid,  Ohio. 
M.  W.  Alden,  Detroit,  Mich.  (Past  President). 
Howard  Marmon,  Indianapolis,  Ind.  (Past  Presid^t). 
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1^3 
SECTIONS  OF  THE  SOCIETY 

IWTROIT  SECTION 

•  -       -      .'     -     V.      V     4-.} 

E.  T.  Birdcall: : CtuHrman' 

C.  T.  Myers  and  W.  N.  Osburn yice-ChairtneA*' 

Herbert  L.  Connell ,-. Secretary  and,  Tretisur^r^ 

(Address)  109  W^bb   Avenue,   Detroit,   Mich;     :    '   ^      vo* 
Meets  first  Thursday  each  fnonth  at  8  p\  m.,  in  the 
Employers'  AssoctatfilfH  Rooms;  Stevens  BuUdinff;  Deirdit,  Mtch.     "^  * 

INDIANA   SECTION 

•  •■  ■    ■       -:i 
LoN    R.    Smitji /  * , rXhairman 

R.   H.  Combs : Vie^^hairman 

Chas.    p.    Grimes Secretary-Treasurer 

(Address)  Wheeler  &  Scliebter,  Indianapolis,  Tnd. '* 
Meets  first  Tuesday  after  first  Wednes,doy  each  month  At  .^  p^  fy>-/.a/  #^f 
Hoosier  Motor  Club  in  the  Clay  pool  Hotel,  Indianapoiisi  ind, 

METROPOLITAN  SECTION 

Joseph  A.  Anglada * i..\:. Chairman 

Herbert    Chase ;...."..  Treasurer 

Niran  Bates  Pope \ '.Secretary 


(Address)   1790  Broadway,   New   York  City. 

Me^ts  last  Thursday  eacl\  month,  except  July  and  August,  8  p.  m,, 

at  the  Automobile  Club  of  America,  247  West 

Fifty-fourth  Street,  New  York  City: 


CLEVELAND    SECTION 

James  H.  Hereon Chairman 

H.  B.  Anderson Vice-Chairman 

A.  J.  ScAiFE ^Treasurer 

R.  J.  Nightingale! '. Secretary 

E.  R.  Hall        V 

J.  H.  Hertner    \  Members  Board  of  Directors 

R.  H.  Manson  I 


Digitized  by 


Google 


124  S.  A.   E.  BULLETIN 

POSITIONS  AVAILABLE 

Th«  following  announeomonto  aro  publlahod  for  tho  Information  of  mom- 
boro  of  tho  Socloty.  No  charoo  whatovor  la  mado  for  thoao  announeomonta. 
Mombora  who  wlah  additional  Information  will  ploaao  addroaa  tho  oflloo  of 
tho  Soclotyi 

*i67.  Salesman,  one  that  is  capable  of  managing  sales  department,  famil- 
iar with  the  automobile  trade  and  of  pleasing  personality. 

169.    A  high-grade  retail  salesman  of  moderate-priced  pleasure  cars  for 
New  York  City  proper. 

189.    Foundry  foreman;  one  who  can  handle  men  and  knows  foundry 

business,  especially  in  the  cast-iron  line. 
*I94.  A  well  educated  man  for  a  position  on  the  editorial  staff  of  a  lead- 
ing motor  vehicle  trade  journal.  Must  be  a  clear  thinker,  a 
good,  easy  writer  with  a  keen  appreciation  of  journalistic  values. 
Must  have  a  knowledge  of  finance,  industry,  transportation  and 
economics.  Engineering  talent  or  at  least  an  acquaintance  with 
motor  vehicle  design  and  construction  is.  essential.  Must  be 
willing  to  work  under  a  prearranged  editorial  policy,  able  to  pro- 
duce high  quality  copy  on  scheduled  time,  and  must  know  print- 
ing and  engraving. 

198.    Want  layout  men  with   experience   in   heavy  commercial   vehicle 
design. 

'*'I99.  Male  stenographer  having  experience  in  automobile  manufacture 
or  supply  house.  Must  be  familiar  with  electrical  details  for 
motor  cars.     State  details,  references  and  salary  in  first  letter. 

'*'200.  A  good  live  man  competent  to  take  charge  of  automobile  school. 
School  has  ample  financial  backing  supported  by  both  city  and 
state.    Salary  from  $1,500  to  $2,000  a  year. 

MEN  AVAILABLE 

0260.  Engine  designer,  competent  to  take  charge  of  drafting  room,  de- 
sign of  complete  car  or  experimental  work.  Ten  years'  experi- 
ence. 

oaSi.  Chief  engineer  of  prominent  motor  truck  company,  having  just 
completed  designs  for  full  line  of  latest  type  trucks,  is  open  for 
engagement. 

(1262.  Chief  engineer  and  designer  in  buildings,  transportation,  tools  and 
construction.  Long  and  valuable  experience.  Has  specialiied  in 
indoor  (warehouse)  trucks. 

0283.    Production   superintendent  or  assistant  engineer;   man   who  ean 
design  in  consideration  of  present-day  quantity  production  re- 
quirements and  produce  quantities  at  reduced  cost 
iContintttdy 

*Scnd  written  appUeation  to  S.  A.  S.  office  to  be  forwarded  to  emplojrer. 
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The  ENGINEERS'  Edition 

New  New  Departure 
Ballbearing  Catalog  Is  Ready 


la  this  book,  published  in  loose  leaf  form  with  binder.  wiU  be  found 
modem  applications  of  Ball  Bearings  to  parts  of  Motor  Cars. 
No  technical  library  is  complete  without  it.      Ssnd  for  a  copy. 

THE  NEW  DEPARTURE  MFG.  CO. 

BRISTOL,  CONN.,  U.  S.  A. 

WMtom  Branch:      1016-17  Ford  BuUdinf ,  Detroit,  Mich. 
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NATURAL  FORCES 


Applied  in  the 

Browne  Carbureter 

The  injecting  force  on  a  fuel  nozzle  is  made  up  of  two  factors: 

Force  (a)  The  vacuum  created  by  the  suction  of  the 

eng^lne. 
Force  (b)  The  velocity  of  tiie  air  flow  passing  the 

fuel  nozzle. 

Where  air  admitted  through  an  auxiliary  valve  is 
governed  only  by  (a)  it  does  not  bear  the  same  rela- 
tion to  fuel  flow  under  varying  speed  and  atmos- 
pheric conditions,  and,  therefore,  air/gas  ratio  can- 
not be  maintained  uniform. 

Velocity  is  a  constant,  and  is  not  affected  by 
atmospheric  conditions. 

An  auxiliary  air  valve  actuated  by  (a)  plus  (b) 
admits  air  in  direct  proportion  to  the  fuel  flow,  pro- 
ducing a  mixture  of  constant  air/gas  composition 
under  all  conditions. 

The  Browne  carbureter  in  that  its  fuel  flow  and  auxiliary 
air  admission  are  governed  by  the  combined  forces  (a)  and 
(b)  differs  materially  from  other  devices  in  that  it  oper- 
ates throughout  its  entire  range  on  one  comprehensive 
principle  and  maintains  a  constant  and  uniform  mixture 
under  all  speed  or  load  conditions,  independent  of  baro- 
metric changes. 

The  fact  that  the  action  of  the  Browne  carbureter  is 
entirely  governed  by  forces  (a)  and  (b)  is  susceptible  of 
proof,  and  we  are  anxious  that  engineers  and  manufac- 
turers shall  verify  these  calculations. 

Formulae  and  figures  by  which  proportions  and  design 
through  which  to  apply  these  combined  forces  have  been 
obtained  will  be  sent  to  every  member  of  the  S.A.E.,  and 
any  others  interested,  free,  without  obligation,  upon 
request  to  Holt-Welles  Company,  Inc. 
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Thoroughness  of  workmanship  and  perfection  of  manu- 
facture are  characteristic  of  the  Browne  carbureter,  which 
is  made  in  a  factory  with  equipment  offering  unlimited 
facilities  for  the  production  of  carburetors. 


The  factory  of  the  Malleable  Iron  Fittings  Company,  Branford, 
Conn.,  affords  a  capacity  for  the  production  of  Browne  carbureters  in 
quantities  to  meet  all  requirements. 

SOLE  SELLING  AGENTS: 

Holt- Welles  Company,  Inc. 

E.  H.  Stickels,  President 

U.  S.  RublMr  BoUdlng  1790  Broadway  New  York 


Digitized  by 


Google 


Digitized  by 


Google 


5 


To  the  Motor  Car  Manufacturer: 

We  have  the  largest  Top  factory  in  the 
United  States.  We  are  building  Tops  for 
most  of  the  largest  Automobile  Manufac- 
turers today.  We  manufacture  One-man 
Tops  of  our  own  patented  design,  which 
is  without  doubt  the  strongest  and  most 
durable  construction  on  the  market.  It  is 
so  simple  that  it  can  be  manufactured  at 
a  very  low  cost,  which,  coupled  with  our 
fine  Organization  of  over  nine  years'  expe- 
rience in  the  To^  building  business,  our 
up-to-date  and  eflScient  factory,  which 
guarantees  delivery  and  production,  and 
our  huge  buying  facilities,  allows  us  to 
become  the  logical  solution  to  the  Manu- 
facturers' Top  question. 

We  are  Specialists  in  the  Top  business 
and  confident  we  can  save  you  money. 

We  are  at  your  service. 

Yours  very  truly, 

AMERICAN  TOP  CO. 

Jackson,  Mich. 


aiiiiii^ 
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HAYES  WHEELS 

DEMAND 
YOUR  CONFIDENCE 


Our  plant  is  equipped  witli  latest 
automatic   macliinexy  thxougliout. 

Our  wlieelwriglits  have  Iiad  life 
long  experience  in  tlieir  work. 

Our  connections  i^itli  tlie  source 
o{  Timber  Supply  in  tlie  Soutli 
are  unsurpassed. 

Tke  Quality  oi  our  material  is 
guaranteed. 

WE  CAN  MAKE  DELIVERIES 


Hayes  Wheel  Company 

Jackson,  Michigan 
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8  MEN  AVAILABLE 

(Continued) 

0284.  Engineer  and  designer;  seventeen  years'  European  experience  on. 

all  classes  of  vehicles,  from  light  pleasure  cars  to  heavy  trucks,' 
tractors  and  gasoline  rail  cars.     Has  studied  necessities  of  de- 
sign,   from   extensive    road   and   repair   department  experience. 
Would  consider  sales  or  service  end  of  business. 

0285.  Draftsman  of  executive  ability  with  seven  years'  broad  experience 

in  the  automobile  line  as  layout  man,  designer  and  chief  drafts-; 
man.  Especially  good  on  economical  production.  American, 
thirty  years  of  age. 

0286.  Young  man  with  four  years'  practical  experience  with  motor  car 

manufacturers.  At  present  employed  as  designer  and  chief  engi- 
neer. Desires  position  with  large  manufacturer.  Has  held  posi- 
tions in  office,  purchasing,  drafting,  laboratories  and  engineering 
departments. 

.)i87.  Engineer  just  returned  from  England  desires  position  as  engi- 
neer, chief  draftsman  or  designing  engineer.  Ten  years'  experi- 
ence. 

)j88.  Young  man,  twenty-seven,  eleven  years'  experience  with  foreign 
and  American  high-class  cars.  Expert  on  all  classes  of  work. 
Excellent  producer.  Wishes  to  locate  with  progressive  concern 
manufacturing  either  pleasure  or  commercial  cars. 

.)2H9.  Worker  with  ambition  and  push,  getting  results  now  as  for  years 
back,  wants  to  exchange  his  experience  and  ambition  for  a  nom- 
inal salary  and  a  good  chance  to  get  ahead.  Years  of  experience 
as  superintendent,  factory  manager  and  purchasing  agent. 

0290.  Would  like  to  connect  with  research  or  experimental  department 

of  an  automobile  or  accessory  builder.  Am  now  holding  a  re- 
sponsible position  with  a  well-known  company  and  desire  to 
change  only  on  account  of  preferring  the  above-named  work., 
Several  years  of  valuable  experience.  Exceptionally  good  on 
electrical  equipment.  Quick  and  accurate  in  technical  work. 
Married.    Age  30. 

0291.  Managing  and  designing  engineer  in  high-class  construction  desires 

position  with  large  and  progressive  concern;  35  years  of  age. 

0292.  Engineer,  32  years  old,  desires  responsible  position  with  automobile, 

motor  or  accessory  manufacturer.  Twelve  years'  thorough  prac-- 
tical  training  with  large  companies. 

0293.  Sales  engineer  with  broad  technical  training  and  practical  experi- 

ence in  sales,  engineering  and  production,  now  handling  ignition, 
lighting  and  starting  equipment  for  automobiles  in  Detroit  terri- 
tory, desires  opportunity  of  larger  scope  in  this  or  other  accessory 
line. 

0294.  Graduate  mechanical  engineer.     Experience  in  motor  and  chassis 

design,  experimental  work  and  general  production.  Has  initiative 
and  resourcefulness.  Would  make  capable  assistant  to  chief  en- 
gineer, production  manager,  etc.  Location  in  eastern  states  pre- 
ferred. 

CContinugd) 
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MEN  AVAILABLE 


(Concluded) 

0295.  Engineer,  having   16  years'  experience  in  designing  aH  parts  of 

automobiles.  Gas  engine  a  specialty.  Thirteen  years  tB  general 
manufacturing.  Has  been  chief  engineer  of  a  large  autoniolAc 
factory  for  the  past  eight  years.  Will  be  open  for  a  positioii 
Dec.  1st. 

0296.  Draftsman;    eleven    years'    drafting    experience,    five    designing 

commercial  cars,  high-grade  and  light  pleasure  cars.  Can  qualify 
as  layout  man.  designer,  checker  or  chief  draftsman.  Would 
prefer  situation  in  middle  west    Twenty-eight  years  of  age. 

0297.  Designing  and  manufacturing  engineer  on  raednim-priced  pleasure 

cars  wants  chance  as  works  manager,  engineer  or  superintendent. 
Fourteen  years'  practical  and  theoretical  work.  Technical  gradu- 
ate in  mechanical  engineering. 

0298.  Engineer-writer  with  long  and  varied  practical  experience  as  de- 

signer and  constructor  of  trucks  and  pleasure  cars  and  in  edi- 
torial work  with  a  number  of  trade  papers,  desires  large  oppor- 
tunity in  an  advertising  department,  preferably  with  a  6rm 
building  both  cars  and  trucks.  Write  advertising,  publicity, 
catalogs  in  English  and  Spanish,  booklets,  repair  parts  lists, 
instruction  books,  edit  house  organ,  etc.  Complete  knowledge 
of  printing,  engraving,  paper,  type,  etc.  Eastern  location  pre- 
ferred. 


^^3k 


SELAAf LfSS  STCEL 

leakless 
oasol^isje:  ita^nks 


CYUNDRIC/UL    >\1VD 
SQUARE    ^40DEI.^ 

Standardise  with  u»  and  aaaa  money 

Janney  -  Stelnmetz  Co, 
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FOR    SEVEN    YEARS 

unchanged  in  principle,  Baverey's  brilliant  in- 
vention, theG)mpoundNozzle, 
has  given  perfect  carburetion 
with  great  simplicity  of  parts. 


ZENITH  CARBURETOR  CO. 

DETROIT,  U.  S.  4. 


Stanweld    Rim 


^ 

No 

.  20— Equipment 
on  these  cars 

Chalmara 

Dodgm 

Dorria 

Empirm 

Hudaon 

Kiaami 

Lmwia 

Miiehmil 

Moon 

Opmrland 

Pathfindor 

Pamrlaaa 

Pilot 

R.O 

Richmond 

King       SUarna  (jlight  four)     Wmateott 

The  Standard  Welding  Company 

Main  OfKce  and  Factory:  CLEVELAND 
NEW  YORK  CHICAGO  DETROIT 
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FILL  OUT  AND  SEND  TO  S.  A.  ^.OFFICE 

Secretary, 

SOCIETY   OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 

Please  send  application  blank  to 

NAME 

t •... •.•• 

POSITION  AND  COMPANY 


ADDRESS 

whom  1  consider  eligible  to  S.A.E.  membership. 


S.  A.  E.  MEMBER 


ADDRESS 


The  NEW   ig%S^    \»<4nSr 

The  Standard  by  which  Other  Pumps  Must  Be  Judged 

ALL  METAL  EVERLASTING  CONSTRUCTION.  A  GUARANTEE  AGAINST 
OIL  SPRAY  IN  THE  AIR.  Good  enough  for  the  mott  ezpcntive  car.  So 
reasonable  in  price  that  it  can  be  included  in  the  equipment  of  medium  priced  can. 

Writm  far  Our  5p*cifieation9 

KELLOGG  MFG.  CO.,  Rochester,  N.  Y. 

NEW  YORK        CHICAGO         BOSTON         DETROIT         SAN  FRANCISCO 
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JACKSON  RIM  COMPANY 

JACKSON.  MICHIGAN 

Exclusive  manufacturer  of  tlie 

DETROIT  DEMOUNTABLE  RIM 

Builders  of  all  types  of  Standard  Qincker  Rime 

We  will  make  announcement  of  interest  relative  to  Rim  Construction 

in  tke  December  issue  of  tke  S.  A.  E.  Bulletin 


The  Michigan  Electric  Welding  Co. 

DETROIT 

Spectaltxes  on  fore  and  aft  steering  reach  rods   (dratf  links)   and  brake 

rod  assemblies. 

([  The  dratf  link,   particularly,   is   an  item   that  should   receive  most 

careful  consideration — the  control  of  the  car  depends  on  this  member. 

Ours  is  an  all  seamless  steel  tube  construction,  and  carefully  worked 

out  as  to  detail. 

([  Let  US  consult  with  you  on  this  important  part. 
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Members  are  requested  to  advise  the  S.  A.  E.  office  promptly 
of  change  of  address,  using  form  herewith : 
Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 

Please  change  my  address  now  appearing  on  your  records,  to 
the  following: 

Company  connected  with 

Profession  or  Position. 

Address  of  Company 

Address  for  Mail. 

Articles  Manufactured 


Very  truly  yours, 

S.  A.  E.  Member. 


New  Process  Gear  Corporation 

Cut  Gears  of  QuaL'ty 
Complete  Ditferential  Gears 

Syracuse,  N.  Y. 
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THE  WYMAN  &  GORDON  CX). 

Worcester,  Mass.      and      Cleveland,  Ohio 
MANUFACTURERS    OF 

GUARANTEED 
FORGINGS 


If  you  have  thought  it  necessary  to  import  forcings 
and  your  supply  has  been  interrupted,  we  guar- 
antee to  duplicate  any  service  in  forgings 
made  an3rwhere,  of  any  steel 


STAMPINGS 

FOR  AUTOMOBILE  PARTS 

No  matter  how  difiicult  your  automobile  part  stampings  are,  we  can  make 
them  for  you  the  way  you  want  them  made.  Our  special  equipment  en- 
ables us  to  produce  light  and  heavy  sheet  metal  stampings  of  highest  quality 

Send  samples  of  blue  prints  and  let  us  esti- 
^m^    ^^^  «|HM       ^^  ^  mate  on  your  hoods,  covers,  Joint  cases,  pans, 

1^^      ■  -«  ^      ^a»       ^P     ^  -^  ^(^  --^    J-.     —       drums,  shells,  housings,  clutch  cases,  etc. 


Geuder,  Paeschke  &  Frej  Co., 

1365-1700  St.  Paul  Ave..  Milwaukee.  Wis. 


DIXON'S  677 

GRAPHITE   TRANSMISSION 
and  DIFFERENTIAL  GREASE 

Is  a  form  of  insurance  against  wear,  noise  and  trouble 
due  to  inadequate  lubrication.  Send  for  "Lubricating 
the  Motor"  No.  95.     Made  in  Jersey  City,  N.  J.,  by  the 

JOSEPH    DIXON   CRUCIBLE    COMPANY 
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PRESSED     STEEL 
AUTOMOBILE  FRAMES 

Originators  and  manufacturerM  of  Heat-treated  Framea 


PARISH  MANUFACTURING   COMPANY 

DETROIT,  MICH.  READING,  PA. 


MOTOR  (^"rij^X^   quality 


Kta  u  ■  PAT  arr 


IS  GUARANTEED  TO  OUT-WEAR  COATED  SPLITS 

It  is  replacing  splits  in  the  upholstery  departments  of  sereral 
of  Americans  largest  auto  manufacturers.  Our  top  material  is  unsur- 
passed.   Get   a  FREE   SAMPLE  and  test   it 

DU  PONT  FABRIKOID  COMPANY 

WILMINGTON.  DEL.  TORONTO.  ONT. 


GUARANTEED    RADIATORS 

HIGHEST  IN  QUALITY— HIGHEST  IN  EFFICIENCY 

Genuine  Square  Tube  Honeycomb  Mercedes  type  for  Automobiles 
Helical  Tube  Type  for  Commercial  Trucks 

QUANTITY  PRODUCTION  TO  SUIT  REQUIREMENTS 

Send  us  your  blue  prints  for  estimate 

ROME-TURNEY  RADIATOR  COMPANY 
ROME,  NEW  YORK 
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ENGINEERS  KNOW  THAT 

Breakage  is  distortion  of  crystals  ac- 
complished by  bending  beyond  the  point 
of  elastic  limit,  and  may  be  caused  by 
little  distortion  frequently  or  much  dis- 
tortion infrequently. 

Imagine  what  will  happen  to  point 
"C"  if  "A"  is  deflected  little  but  often. 
It  will  result  as  shown  at  point  "D," 
where  220  tons  were  applied  and  when 
released,  the  arm  broke. 

Can  this  happen  in  Figure  2  or  3? 
With  arch  construction  without  joints 
between  rim  and  spoke,  and  two  flanges 
that  vibrate  each  shock,  not  between 
two  spokes  only,  but  over  its  entirety, 
thus  lessening  shocks,  this  COULD  NOT 
happen.  SHOCKS  ARE  MINIMIZED 
BY  SCATTERING. 


The  Dayton  Steel  Foundry  Co. 


Dayton,  Ohio 


NOTB  DBFLBCTTION 
Flgun  1 


Figiire  2 


ATTENTION. 

If  you  want  to 
lower  your  ma- 
chine shop  and  in- 
itial cost,  get  our 
prices  on  quantity 
orders  for  Brake 
Drums,  Housings, 
Levers,  Sprockets, 
Radius  Rods  and 
Jack  Shaft  Sup- 
ports. 

Foundry  under 
absolute  Labora- 
tory control. 

No  guess  work 
in  annealing. 


Figures 
The  moot  resilient  truck 
wheel,  point  for  |x>int 


Sometimes  it  takes  months,  sometimes  even 
years  for  a  motorist  to  come  around  to  buying 
Kelly  '  Springfield  Tires.  Tliat^s  because 
some  people  have  more  patience  than  others. 

Kelly*SpriiigiPiel<l  Tire   Company 

Comer  Broadway  and  57th  Street,  New  York 

Branchtt  and  Dittributort  in  All  Principal  Cititt 


HOOPES  BRO.  &  DARLINGTON,  INC., 

West  Chester,  Penna. 
Mtnufteturcrf  o£ 

High  Grade  Automobile  Wheels 

in  addition  to  tkcir  fttndard 
WARNER,  SARVEN  AND  SWEET  BAND 

CARRIAGE,  WAGON  AND  TRUCK  WHEELS 

Prieet  on  Application 
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BIDDLE   &  SMART 

CLOSED  BODIES 


A   Quantity   Production   desiifned   and 

manufactured  to  meet  tke  Careful 

Criticism  ol  Men  WKo  Know 


Tlie  BiJJle  &  Smart  Company 
AMESBURY  MASSACHUSETTS 


Steering 
Gears 

of  a  new  design  are 
being    built    by    the 

Ross  Gear  and 
Tool  Company 

in  the  newest  and  most  modern  steering  gear  factory 
in  America. 

INVESTIGATE:       Loni^er  wear — better  lubrication — easier  steering. 

ROSS  GEAR  AND  TOOL  CO. 

8th  and  Heath  Streets  Lafayette,  Ind.,  U.  S.  A. 
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**A  Smith  Frame  is  a  perfected 

Product"— made 

by  the  Pioneer  Manufacturers. 


We  also  specialize  in  quantify  pixxiuction'of 

REAR    AXLE    HOUSING   ASSEMBLIES, 
DROP  FORQINQS  &  SPECIAL  STAMPINGS 


A.  0.  Smith  Company 

MILWAUKEE 


UNION  DRAWN  STEEL  CO. 

BEAVER  FALLS,  PA. 


COLD 
DRAWN/ 


Shafting,  Axles,  Piston  Rods. 

Screw  Steels   j^^^^^^ 
( Open  Hearth 


OR 

TURNED 


Alloy  Steels 
\  (Heat  treated 
or  not) 


Nickel— 1%  and  3^% 

Nickel-y-Chromium 

Chromium 

Chromiimi — ^Vanadium, 

etc.,  etc.,  etc. 


Special  Shapes 
Crucible  Steels 
Special  Case-hardening  Steels 


BRANCHES: 

New  York        Detroit         Cincinnati         Boston         Philadelphia 

Atlanta  Chicago  Buffalo 
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Link-Belt  Silent  Chain 

FOR  AUTOMOBILE  ENGINES 

FUxihlt  <a  a  Bdi — PosHive  as  a  Gear 
More  Efficient  than  either 

THE  SUCCESS  of  the  Link- Belt  Silent  Chain  Is  due  almost  entirely 
to  the  superiority  of  its  Joint  construction.    Tbe  segmental  liners 
or   bushings,    which    are    removable,    extend   across   the   entire 
^^^^  width  of  the  chain, 

hardened  pin.  The  latter  Is  free  to,  and  does  : 
to  the  bushings  and  presents  every  particle  of  its  surface  for  wear.  As 
a  result  it  wears  uniformly,  keeps  round,  and  the  chain  maintains  to 
the  end  its  high  initial  efficiency.  (98.2  per  cent,  on  actual  test.) 

WriUfor  Link'Bdi  Sileni  Chain  Data  Book  No,  125 

LINK-BELT  COMPANY 

Philadelphia  Chicago  Indianapolis 


thus  doubling  the 
bearing  surface  and 
halving  the  bearing 
pressure  on  the 
Joint.  The  bush- 
ings (or  liners)  are 
jase-hardened,  and 
bear  upon  the  case- 
and  does  rotate  with  reference 


DETROIT  GEAR  &  MACfflNE  CO. 

Detroit,  Michigan 


TRANSMISSION 
MANUFACTURERS 


Unit  Power  Plant  Transmissions  to  fit  all 
standard  motors  up  to  40  h.  p. 
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BALL  BEARINGS 

Consicier,  from  an  en^inee/0  view- 
point, the  fact  that  the  cars  that  have 
won  all  the  important  races  of  recent 
years  have  carried  magnetos  equipped 
with  "NORmfl"  Ball  Bearings.  You 
know  what  that  means,  in  the  way  oi 
bearing  service.  Consider  what  it 
means  as  to  "NORtfJfV  speed  qualities. 

THE  NORMA  COMPANY 

OF  AMERICA 

1790  Broadway  NEW  YORK 

"NOR/Wr  Ban,  Rotter,   Thrutt  and  CombinaHon  BearingM 


Westinghouse    Electric 
Ignition 


Westinffhoase  Btectrlc  Ignition  Inclodea  automttlc  nvfk 
control,  proTldlng: 

Aeenrate  flrlniri  maxtmimi  lioraepo^rer; 
mAxImnm  speed  t  minimum  fuel  con- 
sumption t  nftinluftnuft  ^rear  in  enarine 
dne  to  correct  flrinirt  nklnimnm  atten- 
tion to  drivinir* 

Westlnshonie  Blectric  Ignition  comMned  with  Lighting 
Generator,  means: 

Sinfrle  nnltt  slnirle  drlTCt  mlnintnm 
^relarliti  minimnm  installation  eosti 
sinftpIieltT  of  power  plant, 

WestlngboaBe  Electric  Ignition  inclndee  Ignition  Coil  in 
Generator: 

Self-contained  I  mininknuft  ^ririnsrj  ukln- 
imvnt  indnctancei  maximnm  life  of 
eontaetst  aeeesitfblet  elean  OaSli. 


4-G7llnder 


O-Cyllnder 


Westinghouse  Electric  &  Mfg.  Co. 

Automobile  Equipment  Diyision 
East  Pittsburgh,  Pa. 
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BIJUR 

MOTOR  UGHTING  COMPANY 

HOBOKEN,  N.  J. 

Standard  Equipment  start!ng  on 

JEFFERY 

"Chesterfield  Six" 

AND  MANY  OTHER  CARS. 

COMPETENT  ADVICE  ON  PROPER  TYPE,  SIZE 
AND  APPLICATION   OF   ELECTRIC  STARTERS. 

COMPLETE  DESIGNS  FURNISHED. 

SEPARATE  OR  COMBINED  UNITS. 


FRAMES 

FOR 

Trucks  and  Pleasure  Cars 

GENERAL  STAMPINGS 


THE  PARISH  &  BINGHAM  CO. 

CLEVELAND,  OHIO 
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This   Manufacturer   Was 
Convinced 

Recently  a  large  manufacturer  of  automo- 
biles ran  a  sealed  motor  oil  test.  He  tested 
14  oils  which  remained  unidentified  until  the 
test  was  over.  The  comparison  of  TEXACO 
MOTOR  OIL  and  the  next  best  are  given  below : 

RECORD  OF  TESTS 

Tests  were  made  on  two  motors  on  testing  block, 

followed  by  road  tests.  Summarizing  the 

report  of  the  block  test  over 

test  period : 

'Quantity  UMd:  Spark  Plugs: 

Texaco    Motor    Oil,    one    gallon         Competitive    oil    showed    slight 
used.  amount  hard,  dry  carbon. 

Competitive   oil.    one   and   one-  Texaco  Motor  Oil  showed  slight 

quarter  gallons  used.  amount  of  soft,  wet  carbon. 

Sparking     not     interrupted     in 
either  case. 
Carbon: 

^J2!5f  •"If ""^  °"  'k°^®^  ""^  u"*?:  Cleaning  motors  for  second  series 

arable    hard    carbon    on    both  ^^  t^g^g    several  hours  consumed 

heads   and    inside   valve   ports.  j^    scraping   carbon    ft-om   valves 

having  caked  on  one  valve  H-in.  ^^^  ^^^^^^^  ^^^^^  competitive  oils, 

thick.       Carbon     had     to     be  ^  ^^^  minutes  only  required  to 

il'^fl^  Sl?J%?ll.^f:.  „™  <^lean  motor  using  Texaco  Motor 


Texaco  Motor  Oil  showed  very 


Oil. 


little  carbon,  and  that  little  was  pofiowing  the  block  tests,  poad 
soft  and  easUy  removed  with  ^^st  was  made  for  632  miles  with 
*^^'  same    motors    as    used    in    block 

tests.     These  tests  bore  out  the 
conclusions  reached  in  the  block 
Valves:  tests,    showing   greatly   In    favor 

Competitive    oil    showed    these      of  Texaco  Motor  Oil. 
quite  DRY  when  removed.  He  was  easily  convinced   of  the 

Texaco  Motor  Oil  showed  these  superiority  of  TEXACO  MOTOR 
valves  wet  with  lubricant.  OIL. 

Should  you  want  to  hear  further  details,  drop  us  a  line  and  we 
will  be  pleased  to  write  you  fully. 

THE  TEXAS  COMPANY 

Drnparttnent  "S" 

17  Battery  Place,  New  York  City 
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The  pioneer  and  recog- 
nized leader  in  electric 
starting,  lighting  and 
ignition  apparatus. 


X  X 

THE  DAYTON  ENQINEERINQ 
LABORATORIES  CO. 

Dayton,  Ohio 
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The  remarkable  efficiency  of  the  Wagner 
Starter  is  due  to  the  fact  that  it  is  designed 
and  built  especially  for  the  car  it  is  to  equip. 

No  two  makes  of  engines,  even  with  the  same 
stroke  and  bore,  have  the  same  cranking  re- 
quirements— no  two  need  a  starter  with  iden- 
tical characteristics.  Any  starter  adapted  to 
two  or  more  makes  of  engines  must  neces- 
sarily be  a  compromise. 


The  Wagner  Company  will  be  glad  to  tend  an  experienced 
engineer  to  discuss  with  you  the  desirability  of  having  a  Wagner 
Starter  designed  and  built  for  the  car  you  are  building. 

Wagner  Electric  Manufacturing  Co, 

St.  Louis 

FactMT  Branches  with  Fully  Equipped  Service  Stadont: 

Syracuse 
Cincinnati 
Minneapolis 
Seattle 

SELLING  AGENCIES: 

ReadiBK.  Pa.,  Richmond,  Va.,  New  Orleans.  Sioux  City,  Denver.  El  Paso.  Salt  Lake  City,  London,  Eng. 


4)ilMl 

New  Yorlc 

Montreal 

Philadelphia 

BuflUo 

Toronto 

Pittsburgh 

Cleveland 

Totedo 

Detroit 

Chtcaio 

Milwaulcee 

St.  Louis 

Kansas  Ctty 

Los  Angeles 

San  Francisco 
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THE  WARNING  SIGNAL 
MASTER-PIECE 


Mr«  Engineer: 

SPARTON  motor  driven  warning  signals 
have  made  it  possible  to  equip  your  car  with 
the  best  warnmg  signal  manufactured  at  the 
price  you  used  to  pay  for  an  ordinary 
**buzzer**  horn. 

We  are  willing  to  furnish  sample 
SPARTONS  free  of  charge  to  be  put  on  break- 
down tests  against  any  other  motor  driven 
signal  on  the  market. 

We  are  at  your  service. 

The  Sparks- Withington  Co. 

Jackson,  Mich.,  U.  S.  A. 
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Oil  furnace  in  tke  laboratory  of  tke  Perfection  Spring  Company, 
fkowing  automatic  meanf  oi  kcat  control 

MISTAKES  ONLY  WASTE  MONEY 
OUR  LABORATORY  ELIMINATES  MISTAKES 


Tke  Perfection  Spring  Company 
GUveland,  OKio 
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ANNUAL  MEETING 

New  York,  Tuesday,  Wednesday  and 
Thursday,  January  5,  6,  7,  1915 

PROGRAM 


Tuesday,  January  5 

9  am.     Meeting  of  the  Standards  Committee,*  at  the  rooms  of 

the  Society,  1790  Broadway. 
8  p.  m.     Meeting  of  the  Governing  Committees  of  the  Sections, 

at  the  rooms  of  the  Society,  1790  Broadwa^. 
8  p.  m.     Meeting  of  the  Council,  at  the  rooms  of  the  Society, 

1790  Broadway. 


*A11  members  are  welcome  at  this  meeMng 
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Wednesday,  January  6,  10  A.  M.  SHARP 

In  the  Auditorium,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street) 


BUSINESS  SESSION 

President's  Address. 

Treasurer's  Report. 

Report  of  Tellers  of  Election  of  Officers. 

Report  of  Membership  Committee. 

New  Business. 

Report  of  Ball  and  Roller  Bearings  Division. — F.  G.  Hughes, 

Acting  Chair.ran. 
Report  of  Carbureter  Fittings  Division. — ^J.  J.  Aull,  Acting 

Chairman. 


Wednesday,  January  6,  1  P.  M. 

In  the  Auditorium,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street) 


PROFESSK^NAL  SESSION 

Automobile  Bodies. — H.  Jay  Hayes. 

Report  of  Standards  Exchange  Division. — K.  W.  Zinmer- 
schied,  Chairman. 

Report  of  Commercial  Car  Wheels  Division. — Wm.  P.  Ken- 
nedy, Chairman. 

Report  of  Electric  Vehicle  Division. — A.  J.  Slade,  Chairmm. 

INFCM^MAL  DINNER,  AT  6.30  P.  M. 

At   Rustanobys 

(110  West  Thirty-ninth  Street) 
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Wednesday,  January  6,  8  P.  M. 

In  the  Auditorium,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street) 


Pros  and  Cons  of  Tire  Inflation. — C.  B.  Whittelsey. 
Report  of  Pleasure  Car  Wheels  Division. — Henry  Souther, 
Chairman. 

Wood  Wheels  versus  Wire  Wheels. — R.  B.  Mudge. 

Wire  Wheels  versus  Wood  Wheels. — Geo.  W.  Houk. 

Report    of    Lock    Washer    Division. — C.    E.    Davis,    .\cling 

Chairman. 
Report  of  Miscellaneous  Division. — J.  G.  l^tz,  Chairman 


Thursday,  January  7,  10  A.  M.  Sharp 

In  the  Auditoriun,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street) 

PROEESSTONAL  SESSION 

Report    of    Electrical    Equipment    Division. — A.    L.    Riker, 
Chairman. 
Internal  Combustion  Locomotives. — A.  H.  Ehle. 
An  Eight-Cylinder  Motor. — H.  G.  Chatain. 
Report  of  Research  Division. — David  L.  Gallup,  Chairman. 
Universal  Joint  Efficiency. — C.  W.  Spicer. 
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Thursday,  January  7,  1  P.  M. 

In  the  Auditorium,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street) 

PROFESSIONAL  SESSION 

Malleable  Iron  Castings. — Dr.  Richard  Moldenke. 

Report  of  Frame  Sections  Division. — ^J.  G.  Perrin,  Chairman. 

Report  of  Iron  and  Steel  Division. — Henry  Souther,  Chair- 
man. 

Nomenclature  of  Car  Parts. 

Allowances  for  Piston  Fits. — E.  W.  Weaver. 

Manufacture  of  Worm  Gearing  by  a  New  Process. — C.  T. 
Myers. 

Discussion  of  Time  and  Place  of  1915  Summer  Meeting. 

INFORMAL  DINNER  AT  6.30  P.  M. 

At  Bustanobys 

(110  West  39th  Street) 


Thursday,  January  7, 8  P.  M. 

In  the  Auditorium,  Engineering  Societies  Building, 
(29  West  Thirty-ninth  Street) 


PROFESSIONAL  SESSION 

Automobile  Engineering  Curricula. — W.  T.  Fishleigh. 
Motor  Car  Testing. — A.  B.  Browne  and  E.  H.  Lockwood. 
Automobile  Warning  Signals. — Alden  L.  McMurtry. 
Report  of  Springs  Division. — C.  W.   McKinley,  Chairman. 
Cantilever  Springs. — J.  G.  Utz. 

The  European  Situation  as  Affecting  America. — Address  by 
A.  Ludlow  Clayden. 
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Information  for  Attending  Members 

THE  REGISTRATION  BUREAU  will  open  from  9 
a  m.  to  9  p.  m.  Wednesday  and  Thursday,  on  the  second  floor 
of  the  Engineering  Societies  Building.  To  avoid  confusion  and 
to  aid  the  Meetings  Committee,  all  who  attend  are  requested  to 
register  promptly.  This  applies  to  members  and  guests,  including 
ladies.  Upon  registration,  badges,  programs  and  papers  will  be 
supplied. 

SESSIONS 

Sessions  of  the  Standards  Committee  and  the  Governing 
Committee  of  the  Sections,  and  the  Society  will  be  held  on 
Tuesday  at  the  roo:ns  of  the  Society,  1790  Broadway. 

Business  and  Professional  Sessions  of  the  Society  will  be 
held  in  the  Auditorium  of  the  Engineering  Societies  lUiilding, 
29  West  39th  Street,  on  Wednesday  and  Thursday  morning, 
afternoon  and  evening. 

DINNERS 

Owing  to  the  unusual  demand  for  tickets  for  the  informal 
dinners  to  be  held  on  Wednesday  and  Thursday  evenings  at 
half-past  six,  the  dinners  will  be  held  at  BUSTANOBYS,  no 
West  39th  Street,  instead  of  at  the  Engineers'  Club,  which  has 
not  sufficient  accommodations. 

Dinner  tickets,  $1  each,  can  be  obtained  at  the  Registration 
Bureau  before  five  o'clock  on  Wednesday  and  Thursday. 

MEETINGS  COMMITTEE 

Joseph  A.  Anglada,  Chairman, 
J.  G.  Perrin, 

E.  T.  BiRDSALL. 

John  G.  Utz, 
Local  Committee.  Ferdinand  Jehle. 

Robert  McAllister  Lloyd, 
Auden  L.  McMurtrv. 
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PROGRAM  OF  STANDARDS  COMMITTEE 
MEETING 

REPORTS 

Electrical  Equipment  DiTnsion 

Fittings  for  Single-wire  Systems.  Dimensions  of  Bulb  Bases. 
Sockets  and  Connector  Plugs.  Lamp  Bracket  Dimensions, 
Junction  Boxes.    Definition  of  Head-light  Glare. 

Iron  and  Steel  DizHsion 

Physical  Properties  of  Steels. 

Frame  Sections  DizHsion 

Fourth  Report. 
Lock  Wether  Division 

On  Specification  of  Lock  Washer  Material. 
Carbureter  Fittings  Division 

Method  of  Bolting  of  Flanges  of  Side-outlet  Carbureters. 
Extension  of  S.  A.  E.  Flared  Tube  Unions  to  ^^  and  ^" 
Sizes.    Tolerance  for  Union  Nut  Bore. 

Miscellaneous  Division 

Air  Pump  Dimensions.  Rod  and  Yoke  End  Pins.  Extension 
of  Thread  Standard  Beyond  lyi"  Diameter.  Cotter  Pin 
Standardization.  Width  of  Flat  Belts  for  Motor  Fans. 
Hose  Clamp  Sizes. 

Ball  and  Roller  Bearings  Division 

Stock  Sizes  of  Taper  Roller  Bearings.    Thrust  Bearing  Sizes. 
Research  Division 

Vehicle  Taxation  Formula. 
Electric  Vehicle  Division 

Motor  Characteristics  and  Voltages.  Standardization  of 
Name-Plates.  Insulation,  etc.,  of  Controllers.  Number 
of  Cells  in  Standard  Battery  Equipment.  Wiring  Sizes. 
Insulation.  Charging  Receptacles.  Fuses.  Polarity  of 
Battery  Terminals.  Lamps.  Efficiency  Tests  of  Solid 
Rubber  Tires. 

Staftdards  Exchange  Division 

Bell  Housings.  Motor  Support  Dimensions.  Piston  Ring* 
Groove  Dimensions. 

Springs  Division 
Fourth  Report. 
Progress  Report  on  Nomenclature  of  Motor  Car  Parts, 


Digitized  by 


Google 


ANNUAL  MEETING  INFORMATION 


181 


C3^ 


Central  Park 


•^5AE:R00M5[ 


ofAmmcoi 


W  ^gtfflidords  Committee 

Gun  [zz 


33TH— 5Tn 


]iizDrf[ 
rngn: 


Lc!_3iiiMz=ic=i  en 


ie^Sj 


|47TH-ST;.' 


Pack    ^Librai 

itr 


pCT  IHiBiSStCZD 


C^  1=1  Q^=]  l^^nL^4 


r^J^gpQIttyPinne'aTa"  ^^^Z^]  I Society  Meeting  Jan6&7  CD 


IZDIHI 

]aiD[z: 

t^CDlIII 


[IDCZ3 

Annual  Meetini*^  Map 
Where  and  NV'hen 


Digitized  by 


Google 


132  S.  A.  E.  BULLETIN 


ABSTRACTS    OF    ANNUAL  MEETING 

PAPERS* 

AUTOMOBILE  BODIES* 
By  H.  Jay  Hayes 

An  all-metal  body  on  a  steam  runabout  exhibited  at  the  Washing- 
ton Park  Automobile  Show  in  Chicago  in  1899,  is  described  as  con- 
sisting of  a  frame  supporting  the  car  mechanism  and  sheet  steel 
panels  finished  with  enamel  baked  on  at  a  high  temperature.  This 
body  had  been  stored  in  the  basement  of  a  shop  for  twelve  years  and 
when  examined  after  this  time  was  found  to  be  in  an  especially  good 
condition,  indicating  that  if  metal  is  properly  treated  before  painting 
it  will  retain  its  finish  for  a  very  long  period.  It  is  stated,  however, 
that  sheet  steel  rusts  more  quickly  now  than  formerly  because  of  the 
increase  of  the  carbon  and  manganese  contained  therein,  to  obtain  a 
smooth  surface  for  finishing. 

Metal  bodies  were  more  expensive  to  build  than  wood  bodies  when 
produced  in  the  small  quantities  used  about  1900.  Later,  when  com- 
posite bodies  with  wood  frame-work  covered  with  sheet  aluminum  or 
steel  were  developed,  the  aluminum  type  predominated  in  high-priced 
cars.  Composite  bodies  are  superior  to  wood  bodies  due  to  the  scarcity 
of  suitable  wood  and  the  tendency  of  the  wood  to  check  or  split. 

Sheet  metal  bodies  do  not  require  one  third  the  amount  of  paint 
to  obtain  a  smooth  finish.  Some  body  manufacturers  enamel  the 
sheet  metal  before  applying  it  to  the  frame.  In  this  case  the  enamel 
is  baked  on  at  a  high  temperature.  Sheet  steels  are  made  especially 
for  the  automobile  body  industry  from  ingredients  selected  with  great 
care  so  as  to  produce  a  material  which  is  ductile,  of  high  strength 
and  of  great  smoothness.  The  carbon  content  should  not  exceed  .10 
per  cent.,  to  provide  ductility,  and  the  manganese  content  must  not 
exceed  .40  per  cent.,  to  prevent  rapid  deterioration.  The  steel  sheets 
are  subjected  to  very  accurate  heat  treatment  to  establish  uniform 
temper  and  to  relieve  any  internal  strain  that  may  have  developed 
during  the  course  of  manufacture. 

Five  years  ago  a  full-pickled,  cold-rolled  sheet  answered  the  pur- 
poses of  body  manufacturers.  Body,  fender,  and  radiator  sheets  are 
dissimiliar  in  chemical  composition  and  in  resulting  qualities.  Steel 
used  today  for  pressing  or  stamping  must  be  soft  enough  to  draw 


♦  Copies  of  twelve  of  the  papers,  the  abstracts  of  which  are  marked  •,  were 
mailed  the  members  recently.  Copies  of  other  papers  will  be  distributed  at 
the  Society  meeting. 
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without  cracking  or  straining  the  metal  excessively.  Usually  the 
tonneau  and  shroud  or  cowl  are  each  made  of  three  pieces  joined  by 
acetylene  or  spot  welding  and  soldered  so  as  to  make  a  smooth  joint. 
Unless  this  work  is  carefully  done  the  joint  will  open  in  service  or 
the  paint  may  come  off  in  places  due  to  the  metal  not  having  been 
perfectly  cleaned. 

The  backs  of  seats  and  cowls  are  also  made  in  one  piece.  When 
this  construction  is  used  the  wood  frame-work  can  be  lighter,  due  to 
the  reduction  in  weight  of  metal  supported  and  the  increased  rigidity. 
This  construction  is  also  less  expensive  to  finish. 

Sheet  steel  of  18,  20  and  22  gages  are  usuaUy  employed,  and 
before  painting  the  metal  must  be  thoroughly  cleaned  and  sand- 
blasted to  eradicate  all  irregularities. 

Metal  garnish  rails  are  used  in  place  of  wooden  ones  and  in  most 
cases  the  sheet  forming  the  door  panel  extends  over  the  door-opening, 
eliminating  the  need  of  molding  and  overcoming  the  former  difficulty 
of  paint  cracking  around  the  molding. 

White  ash  or  maple  which  has  been  dried  in  the  air  for  three  to 
six  months  and  then  kiln-dried  for  six  to  ten  days  is  generally  used 
for  frame  work.  Metal  is  gradually  replacing  wood  in  automobile 
bodies  as  in  railroad  car  construction,  some  of  the  best  automobile 
manufacturers  using  all-metal  bodies.  In  a  short  time  the  majority 
of  medium-priced  cars  will  have  all-metal  bodies  with  a  durable  finish 
produced  by  enamel  baked  on  at  high  temperature. 


PROS  AND  CONS  OF  TIRE  INFLATION* 
By  C.  B.  Whittelsey 

The  paper  brings  out  the  importance  of  using  the  proper  size 
tire  for  supporting  a  given  car  and  using  the  correct  air  pressure  in 
the  tire.  Some  of  the  cars  today  are  supplied  with  tires  that  are  not 
large  enough.  This  condition  brought  about  the  production  of  the 
oversize  tire.  The  writer  does  not  concur  in  the  statement  that  an 
oversize  tire  properly  inflated  will  not  last  longer  than  a  regular  size 
tire  pumped  up  to  its  regular  inflation  pressure. 

A  table  giving  recommended  pressure  for  different  size  tires  and 
one  giving  the  loads  which  they  can  carry  when  serving  on  rear  or 
front  wheels,  is  included  in  the  paper. 


WOOD  WHEELS  VS.  WIRE  WHEELS* 
By  R.  B.  Mudge 

This  paper  attributes  the  origin  of  the  wire  wheel  to  the  necessity 
of  having  something  that  would  give  better  service  than  the  wood 
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v/heel  which  was  manufactured  abroad.  The  wood  available  abroad 
was  inferior  in  quality  and  not  suited  to  the  purpose.  Treating  the 
wood  and  assembling  to  give  the  proper  results  were  not  understood 
abroad  as  in  this  country.  Road  conditions  in  this  country  are  en- 
tirely different  from  those  under  which  the  wire  wheel  was  tried  out 
abroad. 

As  regards  tire  life,  the  paper  states  that  many  unqualified  asser- 
tions have  been  made.  Comparisons  between  wood  wheels  and  wire 
wheels  designed  for  the  same  car  and  equipped  with  the  same  type  of 
rim  in  each  case,  have  demonstrated  there  is  little  or  no  difference  in 
weight  between  the  two.  It  is  stated  that  the  wood  wheel  is  more 
resilient  than  the  wire  wheel.  In  the  wire  wheel  the  load  is  taken  by 
the  upper  half  of  the  wheel,  the  lower  half  offering  no  resistance  to 
the  rim  flattening  except  the  stiffness  of  the  rim  itself. 

Reference  is  made  to  tests  conducted  5it  the  University  of  Michigan, 
in  which  the  wheels  tested,  for  the  same  car,  were  mounted  on  the 
^:ame  hubs,  both  being  equipped  with  clincher  rims.  In  these  tests 
wood  wheels  showed  up  more  favorably  than  wire  wheels.  Two  curves 
show  the  result  of  these  tests  graphically.  Another  test  of  wire  and 
wood  wheels  completely  assembled,  with  the  axles  clamped  securely, 
i.s  referred  to.  The  test  made  by  the  Automobile  Club  of  America  on 
Pennsylvania  "vacuum  cup"  tires  used  on  wood  and  wire  wheels  is 
also  mentioned. 

In  conclusion,  a  table  showing  the  percentage  of  wood,  wire  and 
steel  wheels  manufactured  in  different  countries,  is  given. 


WIRE  WHEELS  VS.  WOOD  WHEELS* 
By  George  W.  Hour 

This  paper  treats  in  detail  with  the  result  of  comparative  tests 
made  of  wood  and  wire  wheels.  The  wheels  were  of  the  same  size  and 
had  rims  of  similar  types.  In  the  tests  several  methods  of  applying  the 
load  were  used.  In  the  first  series  the  hub  was  held  stationary  and  the 
load  applied  at  the  rim ;  in  the  second,  the  rim  was  supported  and  the 
load  applied  at  the  hub;  in  the  third,  a  vertical  load  was  applied  to 
the  hub  and  the  rim  suported  by  a  six-inch  arc  of  contact. 

All  these  forms  of  tests  are  illustrated  by  figures.  The  wire 
wheels  showed  less  deflection  than  the  wood  wheels  and  less  per- 
manent set  in  all  cases.  As  regards  relative  tire  wear  on  wood  and 
wire  wheels,  no  actual  test  results  are  griven,  but  it  is  stated  that  three 
years'  contact  with  consumers  who  have  tried  both  types  of  wheel 
-justifies  a  claim  of  a  30  per  cent,  gain  in  tire  service  in  favor  of  wire 
wheels. 
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INTERNAL    COMBUSTION    LOCOMOTIVES* 

By  a.  H.  Ehlb 

Aside  from  the  convenience  and  serviceability  of  g^asoline  loco- 
motives, more  general  introduction  and  use  of  these  machines  depend 
upon  consideration  of  initial  cost  and  fuel-operating  expense  as  com- 
pared with  these  items  in  other  available  kinds  of  locomotives.  It  is 
suggested  that  the  solution  of  the  problems  of  large  internal  com- 
bustion locomotives  is  likely  to  include  new  fuels  or  more  efficient 
methods  of  using  existing  fuels. 

The  specifications  of  3H->  5-,  7-  and  9-ton  internal  combustion 
locomotives  made  by  the  Baldwin  Locomotive  Works  are  given.  A 
new  18-ton  standard  grage  type  of  machine  fitted  with  three  speeds 
in  either  direction  is  illustrated,  and  a  table  of  the  drawbar  pulls 
with  each  speed,  together  with  general  dimensions  of  the  locomotive,  is 
given. 

The  general  construction  of  the  four  sizes  of  narrow-gage  machines, 
having  two  speeds  in  either  direction,  is  outlined  under  the  headings: 
motor,  transmission  and  drive,  friction  clutch,  frame,  wheels,  axles, 
etc.,  side-rods,  brakes,  sanding  device,  radiator,  hauling  capacity. 
Under  the  heading  'Trospect  of  Broad  Developments,"  the  limitations 
of  the  present  type  internal  combustion,  gas-electric  and  compressed 
air  locomotives  are  referred  to  briefly.  It  is  suggested  that  work  along 
other  lines  than  those  that  have  been  followed  in  these  machines  may 
result  in  substantial  impiovement.  For  instance,  the  possibility  of 
locomotives  employing  compressed  air  which  is  heated  by  the  jacket 
water  and  exhaust  gases  to  increase  the  efficiency  of  the  air  motor, 
is  suggested.  Another  suggestion  is  to  eliminate  the  transmission  by 
providing  a  mechanism  to  produce  exploded  charges  which  would  be 
stored  in  a  thermally  insulated  reservoir  and  used  as  required  in 
compressed  air  cylinders  to  drive  the  locomotive. 


AN  EIGHT-CYLINDER  ENCilNE* 

By  Henri  G.  Chatain 

■■^* 

The  paper  describes  an  eight-cylinder  four-cycle  gasoline  engine 
developed  for  use  in  a  railway  motor  car  of  fifty  passengers  capacity, 
with  baggage  compartment,  etc.,  and  capable  of  attaining  a  maximum 
speed  of  fifty  miles  per  hour  on  level  track. 

The  first  design  was  a  V  type  90-degree  engine,  7%"  x  8",  550 
r.  p.  m.  This  was  operated  on  a  western  road  until  destroyed  by  fire 
recently.  The  second  engine  was  of  the  same  type,  8"  x  8",  550  r.  p.  m. 
A  car  equipped  with  this  engine  was  run  50,000  miles  in  one  year  on 
various  roads  and  showed  the  following  defects:  exhaust  valves  un- 
duly distorted  and  burnt,  requiring  frequent   regrinding;   camshaft 
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and  valves  extremely  inaccessible;  cylinders  could  not  be  made  strong 
enough  commercially;  excessive  vibration  due  to  inability  to  overcome 
the  horizontal  component  of  the  reciprocating  forces;  engine  too  wide. 

The  third  engine  designed  to  overcome  these  defects  was  equipped 
with  auxiliary  exhaust  valves,  timed  to  be  entirely  free  of  their  seats 
when  the  piston  passes  the  port  opening.  These  valves  require  at- 
tention only  about  once  a  year.  The  exhaust  valves  in  the  head  need 
to  be  ground  every  50,000  miles.  The  major  portion  of  the  exhaust 
gases  goes  through  the  lower  ports  and  valves.  Another  change  in 
this  motor  was  the  re-location  of  the  camshaft  to  overcome  inaccess- 
ibility and  providing  for  external  location  and  an  oil  bath.  One  cam 
actuates  the  auxiliary  exhaust  valve,  and  another  the  intake  and  ex- 
haust valves  in  the  head. 

L-head  cylinder  castings,  unless  made  very  heavy  are  said  to  crack. 
The  construction  adopted  was  a  barrel  and  a  head  with  valves  con- 
tained therein,  held  down  to  the  base  by  long  studs.  The  arrangements 
of  two  valves  actuated  from  one  cam  is  satisfactory  at  speeds  not 
higher  than  600  r.  p.  m.  A  45°  angle  between  the  rows  of  cylinders 
was  decided  upon  to  decrease  the  horizontal  component  of  the  recipro- 
cating forces,  as  well  as  to  decrease  the  overall  width.  The  connect- 
ing-rods are  mounted  side  by  side  on  each  crank  for  mechanical  sim- 
plicity. The  piston  pins  are  fast  in  the  rods,  bearing  in  the  piston. 
No  bushings  are  used. 

A  double  carbureter,  consisting  of  a  small  instrument  for  running 
at  low  speed  and  a  larger  instrument  which  automatically  cuts  in 
when  the  throttle  is  opened  further,  is  used.  Both  carbureters  are  in 
one  unit  and  hot-air  jacketed.  The  firing  order  is  such  that  the  gas 
travels  from  inside  outward  between  each  pair  of  cylinders.  The 
45°  type  of  engine  does  not  permit  of  distributing  the  gas  equally  to 
both  sides  of  the  engine,  due  to  the  inertia  of  the  flowing  gas.  The 
total  weight  of  the  engine  is  9,000  pounds;  with  generator  13,000 
pounds.    The  lubrication  system  is  of  the  forced-feed  type. 

The  electric  drive  which  is  used  with  the  railway  motor  car  in 
question,  is  from  the  direct-connected  generator  to  two  or  more  elec- 
tric motors  geared  to  the  wheels  of  the  car.  The  current  from  the 
generator  is  conducted  to  the  motors  through  a  controller  whose 
function  is  to  connect  the  motors  in  series  for  starting  and  sub- 
sequently in  parallel  for  running  at  speed  and  also  to  control  the 
voltage  of  the  generator  by  varying  its  field  strength.  It  is  stated 
that  at  no  time  is  resistance  connected  in  series  with  the  motors  and 
that  there  are  therefore  no  rheostat  losses  other  than  the  negligible 
losses  in  the  field  rheostat.  The  control  is  obtained  by  varying  the 
generatbr  voltage  to  suit  the  voltage  requirements  of  the  motors  at  all 
times,  with  the  engine  speed  constant. 

With  a  46-ton  car  on  a  level  track  and  a  constant  generator  output 
of  135  kw.,  full  series  position  is  reached  in  about  seven  seconds,  full 
parallel  position  in  39  seconds,  and  free  running  speed  in  232  seconds. 
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UNIVERSAL  JOINT  EFFICIENCY* 
By  C.  W.  Spicer 

The  paper  is  based  upon  a  paper  presented  before  the  American 
Society  of  Mechanical  Engineers  by  Professor  P.  F.  Walker,  dean  of 
the  mechanical  engineering  department  of  the  University  of  Kansas, 
as  the  result  of  a  series  of  experiments  on  universal  joints. 

The  paper  is  called  to  the  attention  of  the  Society  for  emphasis; 
to  develop  some  of  the  data  into  additional  curves;  and  to  place  the 
information  in  the  records  of  the  Society. 

When  joints  are  properly  designed  and  applied  the  power  losses 
are  negligible.  To  secure  the  highest  efficiency  in  two- joint  construc- 
tion the  yokes  on  the  two  ends  of  the  intermediate  shaft  should  lie  in 
the  same  plane.  This  construction  is  said  to  be  superior  to  a  single 
joint  in  securing  minimum  vibration.  Both  joints  should  operate 
at  approximately  equal  angles  all  the  time.  A  construction  which  will 
accomplish  this  is  illustrated. 

The  efficiency  is  practically  constant  above  about  10  per  cent,  of 
full  load;  between  10  and  100  per  cent,  of  full  load,  the  efficiency  is 
above  99  per  cent,  for  all  angles  less  than  7  degrees. 


TABLE  1. 

Losses  in  a  Set  of  Two  Universal  Joints  No 

.  1.    SO0R.PM. 

Angle  of 

Load 

1 

1 

1 

Deflec- 

Trans- 

Total 

Net 

tion, 

mitted 

Losses, 

Loss,     i 

Loss          Effic. 

Degrees 
(Each 

by 

Watts 

Watts    ! 

Joints, 

Joint) 

Watts 

Forks  in 

1 

same  plane. 

0 

7444 

3820 

00 

.00         100. 

3 

7450 

3835 

15 

.2 

99.81 

6 

7490 

3880 

60      , 

.8 

99.2 

9 

7460 

3930 

110 

1.475 

98.626 

12 

7420 

4000 

180      1 

2.43 

97.67 

Forks  at  90 

degrees 

0 

7480 

3835 

00 

0.0 

100. 

3 

7530 

3895 

60 

.8 

99.2 

6 

.     7430 

4000 

165 

2.22 

97.78 

9 

7370 

4130 

295 

4.0 

96.0     . 

12 

7390 

4250 

1 

415 

1 

6.6 

94.4 

The  column  ''total  losses''  refers  to  the  total  electrical  and  mechan- 
ical losses  of  the  entire  testing  outfit.  The  watts  lost  >vhen  running 
at  an  angle,  less  the  watts  lost  when  running  straight,  is  the  loss 
chargfeable  to  the  joint. 
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MALLEABLE    IRON     CASTINGS    FOR    THE 

AUTOMOBILE  INDUSTRY* 

By  Dr.  Richard  Moldenke 

The  expansion  of  the  steel  casting  industry  in  recent  years  with 
resulting  improved  manufacturing  facilities  has  taken  away  from  the 
gray  iron  and  malleable  casting  plants  much  work  to  which  they  were 
entitled.  In  self-defence  the  malleable  founder  reached  out  for  new 
lines,  among  which  is  included  the  automobile  work. 

The  automobile  manufacturer  does  not  get  the  highest  quality  of  | 

malleable  castings  possible  to  obtain,  as  his  requirements  do  not  har- 
monize with  the  best  qualities  of  malleable  castings.     The  status  of  | 
malleable  castings  is  that  between  gray  iron  and  steel  castings.  They  | 
are  stronger  than  gray  iron,  and  can  be  bent  and  twisted  to  some  ex-  | 
tent,  and  have  as  their  most  valuable  characteristic  the  ability  to  > 
withstand  repeated  shocks.    Malleable  castings  are  superior  to  steel 
castings  in  this  respect,  although  having  less  tensile  strength  than 
steel  castings. 

White  iron  castings,  because  of  their  ability  to  withstand  very 
high  annealing  temperatures  for  long  periods,  must  be  used.  Gray 
iron  or  a  mottled  iron,  which  is  white  iron  beginning  to  shade  into 
gray,  cannot  be  used.  Iron  containing  between  .45  and  .76  silicon 
is  best  adapted  to  the  usual  run  of  malleable  castings;  but  thin  cast- 
ings can  be  made  from  iron  containing  1.26  silicon.  For  railway 
castings  .66  silicon  gives  most  satisfactory  results,  with  minimum 
cost.    Where  cost  is  secondary,  .66  silicon  iron  is  superior. 

The  annealing  process  or  heat  treatment  given  the  white  iron  cast- 
ings to  convert  them  to  malleable  iron,  consists  of  raising  the  temper- 
ature of  the  containers,  with  the  castings  packed  in  oxide  of  iron,  to 
1316''  F.,  and  maintaining  it  at  this  point  for  at  least  60  hours;  and 
then  permitting  the  castings  to  cool  as  slowly  as  convenient. 

Malleable  castings  used  for  automobile  purposes  should  be  made  to 
standardized  specifications  by  founders  who  specialize  in  this  line  of 
work.  It  is  suggested  that  an  arrangement  by  all  of  the  automobile 
manufacturers  with  selected  foundries  specializing  in  automobile 
work,  would  result  in  more  satisfactory  malleable  castings,  and . 
involve  no  injustice  to  the  other  foundries  which  would  specialize  in 
other  grades  of  work. 

It  is  not  advisable  to  endeavor  to  make  malleable  castings  with 
the  maximum  of  strength  possible,  but  rather  to  have  the  castings 
possess  the  best  bending  qualities  and  resistance  to  shock. 

ALLOWANCES  FOR  PISTON  FITS* 
By  E.  W.  Weaver 

This  paper  deals  with  the  allowable  piston  clearances  for  water- 
cooled   motors.     The  method   of  interchangeable   production   is  dis- 
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cussed.  Instead  of  the  ordinary  rule  of  making  the  piston  .001  small 
for  each  inch  diameter  of  the  cylinder  bore,  the  following  rule  is  recom- 
mended: Allow  from  .002  to  .0025  for  each  inch  of  diameter  above  2 
inches.    This  is  shown  graphically  in  a  chart. 

A  point  particularly  brought  out  in  the  paper  is  that  the  drawings 
should  show  exactly  the  allowable  limits  to  which  the  shop  must 
work.  These  limits  are  to  be  such  that  any  piston  will  work  in  any 
cylinder.    For  this  a  good  inspection  system  is  necessary. 

MANUFACTURE  OF  WORM  GEARING  BY  A 
NEW  PROCESS 
By  Cornelius  T,  Myers 

The  paper  treats  with  a  particular  process  of  manufacture  and 
not  the  general  subject  of  worm  gearing.  The  straight  type  and 
"hour-glass"  type  of  worm  gearing  are  described,  together  with  the 
difficulties  in  the  way  of  assembling  and  adjusting  them.  It  is  stated 
that  the  straight  type,  requiring  alignment  in  only  two  planes,  per- 
mitting of  more  accurate  manufacture,  etc.,  is  superior  to  the  "hour- 
glass" type. 

The  manufacture  of  a  cutter  for  producing  correct  worms  is  out- 
lined in  detail  and  illustrated  by  drawings  and  photographs.  After 
milling  the  worm  is  carbonized  and  hardened  and  ground  on  a 
machine  which  is  described.  After  grinding,  the  threads  are  polished 
and  burnished  to  remove  metal  or  grinding  dust.  The  paper  goes  into 
the  reasons  for  the  necessity  of  grinding  worms. 

The  reasons  for  accuracy  in  the  manufacture  of  worm  gears  are 
specified  and  the  process  of  manufacture  is  taken  up  in  detail.  De- 
scription and  illustration  of  measuring  instruments  for  determining 
the  accuracy  of  the  finished  product  are  given.  The  resultant  accuracy 
in  manufacture  is  stated,  with  accompanying  efficiency  curves  and  a 
brief  description  of  the  manner  of  testing. 

The  application  of  worm  gearing  to  rear  axles  for  trucks,  pleasure 
cars  and  tractors  is  discussed  to  some  extent. 


AUTOMOBILE  ENGINEERING  CURRICULA* 
By  W.  T.  Fishleigh 

The  increasing  importance  of  the  automobile  industry  and  the 
increasing  demand  for  technically  trained  men  in  the  industry  are 
given  as  the  reasons  for  the  University  of  Michigan  offering  five 
courses  in  specialized  automobile  work.  These  courses  comprise  the 
following  subjects: 

1.  Motor,  general,  the  Otto  cycle,  valves  and  valve-timing,  ignition 

systems,  oiling  systems,  cooling,  carbureters,  rating. 

2.  Clutch. 
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3.  Transmission  and  drive-shaft. 

4.  Rear  axle  and  differential. 

5.  Front  axle  and  steering  mechanism. 

6.  Brakes  and  springs. 

7.  Motor  and  chassis  testing. 

8.  Car  operation  and  control. 

9.  Current  models. 

The  laboratory  equipment  is  used  for  demonstrations  and  explana- 
tions and  regular  tests  made  by  the  students,  and  for  special  research 
work  by  advance  students  and  the  faculty,  as  well  as  for  development 
work  and  special  tests  conducted  for  manufacturers,  inventors  and 
the  public. 

The  laboratory  equipment  comprises  the  following: 
Chassis — Studebaker  complete  cut-out  show  chassis.    Working  model 

friction-drive  chassis. 
Motors— Hudson  Six  54,  Franklin  Six  Thirty,  Reo  the  Fifth,  Ford 

Model  T,  Krit,  Franklin  1908. 
Transmissions — Covert    selective-type    transmission,     Timken    truck 
transmission,   Ford  planetary  transmission,  working  model  fric- 
tion-drive transmission,  Franklin  selective  type. 
Clutches — Reo  multiple  disk,  Franklin  multiple  disk,  Ford,  Studebaker 

cone  clutch. 
Axles  and  Drive — Timken  front  and  rear  pleasure  car  axles,  Timken 
front  and  rear  truck  axles,  with  transmission  and  jackshaft. 
Weston-Mott  pleasure  car  rear  axle.  Grant  Lees  bevel-type  dif- 
ferential, spur-gear  differential  unit,  two  Spicer  double  universal 
joint  drive-shafts. 
Carbureters — Cut  section:    Schebler,  Marvel,  Zenith,  Ras^eld,  Kings- 
ton.    Working  carbureters:    Stromberg,  Zenith,  Marvel,  Holley, 
Kingston,  Rayfield,  Carter,  Chambray,  Schebler. 
Ignition — Complete  Bosch  high-tension  dual  system,  Bosch  high-ten- 
sion magneto,  complete  Eisemann  high-tension  dual  system,  Eise- 
mann    high-tension    automatic-spark-advance    magneto,    Simms 
high-tension  magneto,  Delco  ignition,  starting  and  lighting  sys- 
tem, storage  batteries,  dry  cell  sets,  vibrator  coil  sets. 
General — In    addition,    the    laboratory    is    equipped    with    Prony 
brakes,  water  brakes,  fuel  measuring  devices,  special  cooling  water 
regulating    system,    pyrometers,   manograph    set,    exhaust   gas 
analysis  apparatus,  compression  gages,  and  a  Diehl  dynamometer. 
Two  specialized  automobile  laboratory  testing  courses  are  offered, 
comprising  the  following  schedule  of  tests: 

1.  Automobile  motor  construction.     Motor  is  taken  down  and  as- 

sembled, with  report  and  sketches  on  construction  and  dimen- 
sions.. 

2.  Throttle.    With  constant  load  and  fixed  spark,  throttle  position 

is  varied,  with  report  and  curves  covering  speed  and  H.P. 
output  variation  with  throttle  opening. 
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3.  Spark-timing — Horsepower.    With  constant  load  and  fixed  throttle 

positions,  spark  is  varied,  full  retard,  middle  and  full  advance. 
Report  and  curves  covering  speed  and  H.P.  output  variation 
with  spark. 

(Note — Tests  2  and  3  are  intentionally  very  simple,  in  order 
to  give  the  uninitiated  preliminary  experience  in  operating  the 
automobile  motor  and  in  the  measurement  of  brake  H.P.  out- 
put.) 

4.  Spark-timing — Heating.     Keeping  H.P.  output  constant,  spark 

position  is  varied  and  B.t.u.'s  given  to  cooling  water  per  hour 
determined,  with  report  and  curves. 

5.  Compressions.     At  constant  speed  and  with  fixed  spark,  H.P. 

output  is  determined  for  definite  throttle  settings  and  standard 
compression.  Compression  of  motor  is  changed,  and  procedure 
repeated,  with  report  and  curves. 

6.  Motor  wiring,  tuning  and  valve-timing.    Student  squad  is  given 

a  motor,  with  ignition  wires  off,  spark  plugs,  coil  and  car- 
bureter out  of  adjustment,  to  put  in  good  running  condition. 
Determination  of  the  valve-timing  of  the  motor  is  included  as 
part  of  this  test. 

7.  Valve-timing — Horsepower.     At  specified  speeds  H.P.  output  of 

a  motor  is  determined,  with  standard  valve-timing.  Valve- 
timing  is  changed  by  throwing  front-end  gears  out  of  proper 
mesh  and  H.P.  again  determined,  with  report  and  detail  dis- 
cussion of  results. 

8.  Fuel  Economy  and  Motor  Efficiency.     At  specified  speeds,  and 

var.ying  H.P.  outputs,  total  fuel  consumption  per  hour  is 
determined,  pounds  per  B.H.P.  per  hour,  and  overall  efficiency 
of  the  motor,  with  report  and  curves. 

9.  R.P.M. — Torque — Horsepower.     The  standard  test  for  determin- 

ing torque  and  maximum  H.P.  output  at  different  speeds. 
Standard  curves. 

10.  Manograph.     Under  specified  conditions,  manograph  cards  are 

taken  from  motor  with  a  Hospitalier-Carpentier  instrument, 
while  B.H.P.  output  is  determined.  Report  includes  calcula- 
tion of  mean  effective  pressure,  indicated  H.P.,  and  mechanical 
efficiency  of  the  motor. 

11.  Cooling  water  temperature.     Keeping  cooling  water  outlet  tem- 

perature at  stated  figure,  H.P.  output  of  motor  is  determined. 
Test  is  repeated  at  several  other  temperatures  with  report  and 
curves. 

12.  Complete  motor  test.     With  Diehl  dynamometer  and  auxiliary 

equipment  a  complete  motor  economy  and  efficiency  test  is  run, 
with  determination  of  the  following:  Motor  torque,  B.H.P. 
output,  total  fuel  consumption  per  hour,  fuel  consumption  per 
B.H.P.  per  hour,  indicated  horsepower,  fuel  consumption  per 
indicated  horsepower  per  hour,  friction  H.P.,  mechanical  effi- 
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ciency,  heat  loss  in  cooling  water,  heat  balance  of  engine, 
thermal  efficiency,  overall  efficiency,  complete  report  with 
standard  curves. 


THE     PRACTICAL     TKSTINCi     OF     MOTOR 
VEHICLES* 

By  a.  B.  Browne  and  E.  H.  Lockwood 

The  paper  deals  with  the  determination  of  the  actual  performance 
of  a  car  as  a  whole.  In  such  a  determination  several  uncontrollable 
variables  are  introduced,  such  as  road  conditions,  windage,  grades, 
lack  of  accurate  apparatus  applicable  to  a  standard  car,  and  inability 
to  measure  fuel  consumption  on  account  of  vibration.  The  paper  deals 
with  a  method  of  block  testing,  the  results  being  reproducible  on  the 
road.  Rolling  lesistance  is  detei  mined  by  readingrs  of  a  recording 
dynamometer  consisting  of  a  Tabor  gas  engine  indicator,  the  pull 
necessary  to  tow  the  car  along  a  level  floor  being  measured. 

Power  measurements  are  made  by  running  the  rear  wheels  on  a 
set  of  brake  drums  connected  to  a  Prony  brake  with  a  rope  strap. 
Speed  is  determined  by  a  Hopkins  electric  tachometer,  checked  up  by 
a  counter  and  stop-watch  on  the  operating  table.  Fuel  consumption 
is  measured  by  weighing,  a  mercury-contact  electric  circuit  giving 
warning  when  the  required  quantity  of  fuel  is  used.  To  prevent  over- 
heating cooling  water  is  added  to  the  radiator,  the  temperature  being 
usually  kept  at  160°  F. 

A  formula  is  developed  for  determining  the  rolling  resistance, 
taking  the  projected  area  of  the  car  into  consideration.  Nine  runs 
are  made,  measurement  being  taken. 

Run  1.  At  5  miles  per  hour,  or  slowest  speed  possible,  load  equal 
to  lolling  resistance,  level. 

Run  2.  At  10  miles  per  hour,  load  equal  to  rolling  resistance, 
level. 

Run  3.     At  10  miles  per  hour,  load  maximum  at  that  speed. 

Run  4.     At  20  miles  per  hour,  level  road  resistance. 

Run  5.     At  20  miles  per  hour,  maximum  load. 

Run  6.     At  30  miles  per  hour,  level  road  resistance. 

Run  7.     At  30  miles  per  hour,  maximum  load. 

Run  8.     At  40  miles  per  hour,  level  road  resistance. 

Run  9.     At  40  miles  per  hour,  maximum  load. 

From  these  records  the  following  calculations  are  made: 
Actual  speed,  miles  per  hour. 
Maximum  drawbar  pull. 
Level  road  drawbar  pull. 

Gasoline,  reduced  to  miles  per  gallon,  level  road. 
Gasoline,  reduced  to  miles  per  gallon,  full  load. 
Effective  drawbar  pull. 
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Horsepower  at  rear  tires,  level  road. 
Horsepower  at  rear  tires,  full  load. 

These  results  are  plotted  on  curves  shown. 

The  curves  of  drawbar  pull  for  level  road  and  full  load  conditions, 
as  well  as  fuel  consumption  for  level  road  or  full  load  conditions,  inter- 
sect at  the  maximum  speed  of  the  car.  Curves,  both  theoretical  and 
actual,  are  given  for  maximum  and  minimum  fuel  consumption,  pounds 
effective  pull  per  100  pounds  car-weight  and  negotiable  grade  per  cent. 
These  curves  are  taken  from  the  performances  of  six  representative 
American  cars. 

In  order  to  be  satisfactory  to  the  motor  car  owner,  a  car  must  have 
a  wide  speed-range  on  high  gear,  quick  acceleration,  good  hill-climbing 
ability  and  high  fuel  economy.  Formulas  are  developed  for  the 
determination  of  acceleration  and  hill-climbing  ability.  A  maximum 
speed  on  level  road  is  identical  with  full  load  on  the  same  abscissa. 
These  curves  should  intersect  at  the  same  point  where  the  pounds 
effective  pull  curve  reaches  zero.  The  various  curves  are  analyzed 
and  the  special  conditions  which  they  indicate  exposed. 

The  various  tests  shown  on  the  curves  have  been  checked  up  under 
strictly  test  conditions  and  under  ordinary  driving  conditions  with 
very  close  results.    A  table  showing  this  comparison  is  given. 

The  tests  show  the  performance  of  the  car  as  it  is  at  the  moment 
of  testing.  The  changing  of  any  factor  such  as  tires  or  carbureter 
adjustment  will  change  the  readings. 

The  various  components  entering  into  motor  car  construction  may 
be  investigated  by  this  method,  maintaining  all  the  conditions  constant 
except  the  one  investigated. 

Curves  showing  gasoline  consumption  under  level  road  and  maxi- 
n^um  load  conditions,  as  well  as  pounds  effective  pull  per  100  pounds 
of  car-weight  and  maximum  grade,  calculated  from  Dr.  Reidler's 
observations  in  his  work  "The  Scientific  Determination  of  the  Merits 
of  Automobiles,"  are  given,  together  with  Dr.  Reidler's  curves.  It  is 
stated  that  the  determination  of  the  results  shown  occupied  but  a  few 
hours,  while  Dr.  Riedler's  curves  could  be  developed  only  after  pro- 
tracted and  painstaking  effort. 

The  paper  closes  with  a  protest  against  the  use  of  horsepower  as 
a  unit  of  motor  car  rating,  and  the  suggestion  that  automobiles  be 
rated  according  to  drawbar  pull. 


AUTOMOBILE  WARNING  SKJxNALS 

By  Aloen  L.  McMurtby 

The  construction,  application  and  use  of  audible  warning  signals 
are,  as  a  matter  of  public  safety,  deser\dng  of  more  attention  than 
they  have  ever  received.  The  history  of  the  automobile  warning  sig- 
nal is  traced  through  the  many  earlier  types  of  instrument.     The 
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theoretical  requirements  of  the  signal  itself  are  analyzed,  leading  up 
to  a  general  discussion  of  the  power-operated  mechanical  diaphragm 
horn.  Upon  this  type  alone,  it  is  asserted  as  much  research  has  been 
outlaid  as  upon  any  other  single  feature  of  automobile  construc- 
tion. Diaphragm  action,  resonance  and  the  resultant  sound  waves 
are  examined  and  compared  by  means  of  photographs,  showing  clearly 
the  importance  of  scientific  developments  along  this  line.  Tests  of 
signals  should  be  based,  not  upon  the  duration  of  a  single  signal,  it 
is  suggested,  but  upon  the  maximum  number  of  short  signals  that 
can  be  given  without  adjusting  the  apparatus.  A  suitable  basis  for  a 
uniform  code  of  warning  signals  is  proposed,  distinguishing  between 
signals  of  danger  and  signals  of  intention. 

CANTILEVER  SPRINGS* 
By  J.  G.  Utz 

Generally  speaking  the  advent  of  the  cantilever  spring  has  been 
sudden,  but  this  type  of  spring  has  been  in  use  in  England  some  ten 
years.  The  Lanchester  spring  is  described  as  not  conforming  to  the 
technical  definition  of  a  cantilever  spring.  The  technical  definition 
of  the  Lanchester  spring  includes  a  combination  of  links  like  those  of 
a  pantograph,  to  avoid  ''shuffling"  of  the  tires  when  the  axle  moves  in 
relation  to  the  frame,  and  also  to  take  torque  and  drive. 

The  name  ''half-elliptic  cantilever"  is  suggested  as  best  describing 
the  springs  in  question  before  the  public  in  this  country.  In  the 
general  analysis  a  comparison  with  the  half-elliptic  is  made  by  means 
of  diagrams  and  mathematical  data.    Four  examples  are  shown. 

Case  one  is  a  half-elliptic  spring  supported  at  the  center  and 
loaded  at  each  eye  with  A  pounds,  the  resistance  at  the  center  being 
2A  pounds.  With  an  assumed  deflection  of  one  inch  per  100  pounds  of 
load  at  each  eye,  the  resistance  at  the  center  would  be  200  pounds,  and 
as  a  half-elliptic  it  would  be  said  to  carry  200  pounds  per  inch  of  de- 
flection. 

CcLse  two  comprises  the  same  spring  used  as  a  half-elliptic  canti- 
lever, restrained  against  vertical  movement  at  one  eye  and  in  the 
center.  This  spring  would  have  four  times  the  flexibility  of  case  one, 
and  would  be  said  to  carry  flfty  pounds  per  inch  of  deflection. 

In  ca^e  three  the  method  of  loading  is  the  same  as  in  case  two, 
but  the  load  is  increased  twofold,  producing  a  deflection  twice  that  of 
case  two.  To  alter  this  spring  to  give  a  deflection  of  one  inch  per 
200  pounds  of  load,  it  would  be  necessary  to  make  it  four 
times  as  stiff  as  in  case  one.  The  method  of  increasing  the  stiffness, 
keeping  the  length  standard,  is  shown  mathematically  by  five  trial  ex- 
amples, varying  the  width  of  the  spring,  the  number  of  plates  and 
the  ruling  thickness  of  the  plates.  The  increase  in  weight  due  to 
changes  of  these  factors  is  shown. 

Case  four, — In  practical  applications  it  is  indiciited  that  a  car 
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may  be  carried  on  cantilever  springs  with  about  two-thirds  the  pounds 
per  inch  needed  with  half-elliptics. 

Comparison  is  made  of  cantilevers  with  three-quarter  elliptics  and 
platform  types;  a  tabular  comparison  of  an  application  of  three- 
quarter-elliptics  and  cantilevers  on  a  4,000-pound  car  is  given,  showing 
a  saving  in  weight  in  favor  of  cantilevers  of  15  per  cent.,  including 
the  weights  of  scroll-hangers  on  the  three-quarter  elliptics.  Compar- 
ing the  bottom  halves  of  the  thVee-quarter-elliptics  to  cantilevers,  a 
saving  of  28.8  per  cent  is  obtained. 

A  comparison  of  the  amount  of  vibration  of  half-elliptics  and  can- 
tilevers is  made,  it  being  stated  that  with  the.  cantilever,  the  inertia 
imparted  to  the  passenger  is  only  58.2  per  cent  of  that  imparted  by 
the  half -elliptic. 

The  distortion  and  consequent  fiber  stresses  in  half-elliptic  and 
cantilever  springs  is  treated  mathematically,  with  the  conclusion  that 
the  extreme  fiber  stress  in  the  cantilever  spring  never  exceeds  80.5 
per  cent  of  that  of  comparable  half-elliptic  springs,  and  in  some 
cases  is  as  low  as  50  per  cent,  when  additional  stiffness  is  supplied 
in  the  cantilever  by  increasing  the  number  of  plates  or  their  width. 
In  the  recapitulation  the  points  in  favor  of  the  cantilever  suspension 
are  listed  as  follows: 

First — Decreased  weight  over  three-quarter-elliptic  or  platform 
types. 

Secicmd — ^Increased  pendulum  length,  producing  slower  vibration. 

Third — Increased  physical  comfort  due  to  decreased  inertia  effect. 

Fourth — Increased  damping  ability. 

Fifth — Decreased  fiber  stress. 

Sixth — Increased  dynamic  life. 

The  only  point  discussed  not  in  favor  of  the  cantilever  is  its  in- 
creased weight  as  compared  with  the  half -elliptic. 

The  various  common  methods  of  attaching  cantilever  springs  to 
the  frame  and  axle  are  discussed  with  reference  to  figures  shown, 
methods  of  attachment  to  the  rear  axle,  to  transmit  drive  or  torque, 
being  outlined.  An  example  is  shown  in  which  both  drive  and  torque 
can  be  transmitted,  but  with  excessive  angular  deflection  of  the  univer- 
sal joints. 

Relative  to  the  shape  of  cantilever  springs,  reasons  are  given  for 
the  statement  that  ''the  main  leaf  of  the  spring  should  be  straight 
and  parallel  to  the  ground  under  normal  load." 

The  effect  of  the  use  of  cantilevers  on  frame  design  is  referred  to 
briefly. 
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STANDARDS   COMMITTEE  MEETING 

Held  at  the  Society  Rooms,  New  York,  November  17,  18, 19 
The  meeting  was  called  to  order  by  Chairman  Souther. 

FELLOE  BAND  THICKNESS 

William  P.  Kennedy: — At  a  joint  meeting  of  the  Truck  Stand- 
ards Division  and  the  Commercial  Car  Wheels  Division,  the  following 
resolutions  were  passed: 

"Resolved,  that  an  increase  in  the  felloe  band  thickness 
from  ^  inch  to  %  inch  for  4-inch  single  tires,  be  recom- 
mended." 

''Resolved,  that  there  be  recommended  for  adoption  at  a 
later  meeting  an  increase  in  felloe  band  thickness  from  %  to 
Vi  inch  for  6-inch  dual  tires  and  over." 

''Resolved,  that  this  meeting  recommend  for  consideration 
of  the  Commercial  Car  Wheels  Division  that  the  side  flanges 
or  clamps  for  tire  attachment  be  so  designed  as  to  have  a  flat 
surface  for  contact  with  the  sides  of  the  wood  felloes,  to  give 
sufficient  bearing  surface  to  avoid  crushing  the  wood  felloe." 

We  would  like  to  have  the  first  resolution  accepted  by  the  Stand- 
ards Committee.  From  communications  we  have  had  from  truck 
manufacturers,  users  and  wheel  builders  it  appears  that  it  is  desirable 
to  increase  the  thickness  of  the  felloe  band  for  the  4-inch  single  tire. 
The  present  recommended  practice  of  the  Society  specifies  a  ^-inch 
felloe  band  for  4-inch  single  tires  and  under.  For  4  Mi -inch  tires  or 
over  the  recommended  felloe  band  thickness  is  %  inch.  It  appears 
that  the  V4-inch  felloe  band  is  not  thick  enough  to  give  the  draft 
necessary  in  wheel  construction,  and  it  is  therefore  considered  de- 
sirable to  extend  the.  %-inch  thickness  down  to  the  4-inch  tire. 

The  matter  has  been  given  consideration  from  all  angles,  with 
due  reference  to  our  desire  not  to  change  too  quickly  any-  recom- 
mendation we  have  advanced,  but  it  seems  this  change  is  desirable.  It 
will  cause  a  slight  increase  in  the  weight  and  cost  of  the  felloe  band 
in  the  case  of  the  particular  wheel  employing  a  4-inch  single  tire. 

The  reason  we  are  merely  taking  under  consideration  at  the  pres- 
ent time  the  matter  referred  to  in  the  second  resolution,  is  to  allow 
some  time  to  elapse  before  we  finally  act  on  it,  to  afford  an  oppor- 
tunity to  the  truck  manufacturers  and  others  interested  to  express 
their  views  on  the  subject;  because  it  seems  a  more  serious  change 
than  the  one  that  we  are  advancing  for  acceptance  at  this  time.  It 
is  increasing  the  thickness  of  the  felloe  band  for  6-inch  dual  tires 
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and  over,  with  which  a  %-inch  felloe  band  is  now  used,  to  %  inch. 
It  is  not  required  necessarily  in  the  construction  of  the  wheel  to 
provide  draft  but  is  said  to  be  necessary  to  preserve  the  structure  of 
the  wheel  under  the  severity  of  duty  on  heavy  trucks.  In  other 
words,  large  wheels,  particularly  in  cases  wheie  the  spoke  is  not  in 
the  center  of  the  felloe — and  that  is  the  case  in  nearly  every  instance 
— have  to  go  back  occasionally  to  the  wheel-maker  for  rebuilding  or 
modification,  and  the  evidence  thus  placed  in  the  hands  of  the  wheel- 
maker  is  that  such  wheels  are  not  strong  enough  to  stand  up  under 
the  working  strain  with  a  %-inch  felloe  band.  A  >>^-inch  felloe  band 
is  therefore  more  desirable.  This  H-inch  felloe  band  is  going  to  in- 
crease the  weight  and  price  seriously,  decreasing  the  small  margin 
of  price  now  existing  between  the  heavy  wood  wheel  and  the  metal 
wheel. 

The  matter  referred  to  in  the  last  resolution  is  a  very  minor  one 
and  does  not  require  any  action  on  the  part  of  the  Standards  Com- 
mittee. 

Chairman  Souther: — Mr.  Kennedy,  referring  to  the  first  resolu- 
tion, I  presume  that  the  exterior  diameter  of  the  felloe  band  would 
lemain  the  same,  with  the  increased  thickness. 

William  P.  Kennedy: — Yes. 

Chairman  Souther: — We  would  be  very  glad  to  have  the  sub- 
ject discussed.  It  is  one  of  the  evolutions  that  are  bound  to  take 
place  as  the  art  gets  older.  If  this  body  does  not  follow  the  develop- 
ments, it  will  be  a  good  deal  more  at  fault  than  if  it  sticks  to  some 
standard  that  is  nearly  right.  Are  there  any  objections?  Are  you 
ready  for  the  question?  Those  in  favor  signify  by  saying  "Aye." 
Opposed,  "No."      It  is  a  vote. 

Chairman  Souther: — Are  there  any  remarks  on  the  second  reso- 
lution? 

R.  McA.  Lloyd: — I  would  like  to  ask  whether  anyone  has  made 
any  experiments  which  prove  that  a  ^-inch  thick  felloe  band  will 
stand  up  any  better  than  %,  with  offset  spokes;  whether  the  wheels 
will  not  go  to  pieces  just  the  same? 

William  P.  KENNEa)Y: — No  experiments  have  been  made.  It  is 
the  only  increase  that  we  could  make  in  the  felloe  band,  due  to  the 
location  of  the  bolt-holes  for  side-flange  attachment  of  tires.  As  a 
matter  of  fact,  with  the  H-inch  thick  band  the  outer  edge  of  the  bolt- 
holes  would  be  in  contact  with  the  inside  of  the  felloe  band. 

We  do  not  hope  that  the  change  would  cure  the  condition  alto- 
gether. The  trouble  is  not  so  much  with  the  felloe  band  as  with  the 
off-centered  spoke.  The  opinion  of  the  wheel  manufacturers  who 
discussed  the  matter  this  morning  seemed  to  be  that  the  thicker  band 
would  be  a  very  great  improvement  and  go  a  long  way  tovi-ards  cor- 
recting the  present  difficulties. 

H.  D.  Church: — How  many  wheel-makers  have  had  a  chance  to 
express  their  views  on  the  subject? 
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William  P.  Kennedy: — A  number  of  them.  We  circulated  a  com- 
munication through  which  we  secured  a  registration  of  the  views  of 
the  various  wheel-makers  upon  the  existing  difficulties.  We  inter- 
changed their  original  communications  and  in  that  way  obtained 
further  discussion  of  the  subject,  which  enabled  us  to  thresh  the  mat- 
ter out  as  well  as  it  could  possibly  be  in  advance  of  the  meeting.  And 
in  the  meeting  today  we  had  several  of  the  wheel-makers  present 

H.  D.  Church: — ^Is  the  consensus  of  opinion  among  the  wheel- 
makers  in  favor  of  the  increase? 

William  P.  Kennedy:— Yes. 

H.  D.  Church: — Not  only  those  wheel-makers  present  this  morn- 
ing, but  the  others  with  whom  you  corresponded  before  this  meeting? 

William  P.  Kennedy: — They  all  seemed  to  indicate  in  the  corre- 
spondence that  some  heavier  felloe  band  is  necessary  on  the  large 
wheels. 

H.  D.  Church: — Do  they  recommend  an  increase  up  to  %-inch? 

William  P.  Kennedy: — Not  all  of  them,  because  the  subject  was 
not  discussed  down  to  that  detail.  We  are  limited,  as  I  said,  by  the 
spacing  of  the  bolt-hole  circle.  There  is  at  the  present  time  only 
%"  of  material  between  the  outer  edge  of  the  bolt-hole  and  the  inside 
of  the  felloe  band.  We  cannot  very  well  change  the  bolt-hole  circle 
without  having  the  tire-attaching  flanges  in  the  hands  of  the  tire  com- 
panies and  the  other  devices  that  are  used  changed.  It  would  be 
a  very  serious  change  to  alter  the  bolt-hole  circle. 

H.  D.  Church: — I  rather  feel  the  way  Mr.  Lloyd  does  about  it, 
that  we  do  not  know  whether  the  change  is  going  to  be  of  enough 
benefit  to  warrant  making  it.    It  is  questionable. 

William  P.  Kennedy: — That  is  one  of  the  considerations  we  had 
in  mind  in  deferring  final  acti  m  on  the  subject.  We  want  the  broad- 
est possible  exchange  of  views  so  that  when  we  finally  recommend  a 
change,  if  we  do,  it  will  be  warranted. 

Russell  Hoopes: — I  think  it  would  be  well  to  have  expressions 
as  to  the  tendency  to  place  the  spokes  on  dual  rear  wheels  more  cen- 
trally than  now ;  that  is,  to  do  away  with  that  part  of  the  overhang. 
Is  there  any  inclination  in  redesigning  trucks  to  place  the  spoke  more 
centrally,  or  is  it  considered  good  engineering  to  place  them  as  at 
present,  with  a  great  amount  of  overhang? 

Chairman  Souther: — That  is  a  very  interesting  phase  to  bring 
up  at  this  time.  There  is  no  question  but  that  with  a  spoke  the  full 
width  of  the  felloe  band  the  wheel  would  stand  up. 

E.  R.  Whitney: — I  feel  that  the  spoke  should  be  just  as  nearly 
central  as  it  is  possible  to  place  it.  In  the  committee  meeting  I  dis- 
sented from  the  tentative  resolution  under  discussion.  I  think,  how- 
ever, that  I  was  the  only  one  who  was  against  the  motion.  I  am  not 
sure  that  the  increased  thickness  would  not  be  a  good  thing,  but  I 
do  not  feel  sure  that  it  is  going  to  cure  the  trouble.  I  think  that 
there  is  enough  material  in  a  band  12  inches  wide  and  %  thick  to 
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exert  sufficient  pressure  to  properly  seat  the  spokes,  and  so  forth.  I 
did  vote  in  favor  of  increasing  the  thickness  of  the  4-inch  band  from 
%"  to  %".  It  is  very  evident  that  that  size  is  relatively  much  weaker 
than  the  band  on  the  wider  wheel.  I  think  the  whole  trouble  is  due  to 
the  offset  of  the  spokes  and  the  fact  that  a  great  many  wheels  that 
were  not  properly  built  have  been  turned  out,  either  improper  or 
inadequate  machinery  for  pressing  up  the  very  heavy  green  timber, 
etc.,  having  been  used. 

Chairman  Souther: — Is  there  anything  from  your  standpoint, 
Mr.  Whitney,  that  prevents  the  use  of  a  spoke  that  is  central,  or  one 
covering  a  greater  portion  of  the  width  of  the  felloe? 

E.  R.  Whitney: — All  of  our  spokes  are  central.  The  widest  of 
our  felloes  is  10",  for  5-inch  dual  tires.  I  think  the  difficulty  comes 
in  with  the  chain-driven  truck.  It  is  rather  difficult  to  make  an  ab- 
solutely central  spoke  in  that  case. 

R.  McA.  Lloyd: — I  agree  with  Mr.  Kennedy's  policy  of  deferring 
any  action  on  this  matter  until  we  shall  have  had  some  more  infor- 
mation. Personally  I  believe  that  the  heavier  felloe  band  is  not  going 
to  cure  the  trouble,  because  I  think  the  wheels  deteriorate  in  the  seat 
of  the  spoke,  and  the  spokes  themselves,  due  to  the  greater  leverage 
strains  when  the  bearing  is  on  the  outside  of  the  overhang.  I  never 
saw  any  trouble  with  the  felloes.  I  do  not  see  why  the  heavier  band 
should  strengthen  the  wheel  and  I  believe  that  somebody  ought  to  get 
some  data  before  we  take  any  action.  The  proposed  change  would 
mean  an  increased  cost  and  weight  of  wheel.  I  know  it  is  very  dif- 
ficult in  many  cases  to  put  the  spoke  in  the  center,  owing  to  the  offset 
sprocket  drum  and  other  details. 

The  wheelmakers  might  put  out  a  few  wheels  with  heavier  bands 
and  let  somebody  try  them.  I  cannot  see  any  theoretical  reason  why 
they  should  support  the  spoke  any  better  than  the  band  we  have  now. 

H.  D.  Church: — I  would  like  to  ask  a  question.  My  experience 
with  wheels  has  been  largely  with  the  offset-spoke  type,  that  is,  on 
rear  wheels.  Our  front  wheels  have  the  spokes  central;  the  rears  are 
all  offset.  I  have  never  seen  a  wheel  failure  which  did  not  show  that 
the  spokes  loosened  up  in  the  felloe  first. 

I  would  like  to  hear  from  some  of  the  wheel-makers  and  find  out 
if  it  is  not  possible  that  wheel  failure  is  due  to  the  fact  that  there  is 
not  a  large  enough  shoulder  on  the  spoke  where  it  goes  into  the  felloe. 
I  would  like  to  know  if  that  is  the  trouble,  or  if  the  trouble  is  in  the 
thickness  of  the  band. 

T.  V.  Buckwalter: — I  am  neither  a  wheel-maker  nor  truck-maker 
in  the  commercial  sense,  but  I  think  I  can  shed  some  light  on  the  point 
raised  by  Mr.  Church  in  regard  to  the  small  cross-section  where  the 
spoke  abuts  on  the  felloe,  and  the  fact  that  the  spoke  abuts  with  the 
end-grain  against  the  cross-grain  of  the  felloe.  From  my  own  experi 
ence  in  other  lines  of  work  the  end-grain  will  stand  considerably  more 
than  the  cross-grrain,  probably  ten  times  as  much;  and  the  failure  in 
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the  wheels  may  therefore  be  due  to  the  fact  that  the  cross-grain  of 
the  felloe  gives  way  to  the  superior  bearing  properties  of  the  end-grain 
of  the  spokes,  and  the  wheel  therefore  becomes  loose,  regardless  of 
how  the  band  may  be  put  on  the  felloe.  The  band  may  be  applied 
tightly  enough  on  the  felloe,  so  that  the  felloe  resists  the  band  entirely, 
and  yet  the  spokes  can  sink  into  the  cross-grain  of  the  fellos  and  make 
a  loose  wheel.  That  was  our  experience  on  our  earlier  baggage  trucks, 
which,  while  they  are  small  trucks,  are  sometimes  gn'eatly  overloaded ; 
and  that  was  one  of  the  first  things  we  investigated.  Our  cure  for 
the  trouble  was  effected  by  a  design  whereby  the  full  cross-section  of 
the  spokes  engages  directly  upon  the  metal  rims,  eliminating  the  felloe 
entirely.  The  end-grain  of  the  spokes,  which  for  a  3^-inch  tire  is 
made  2"  wide  by  l^''  long,  abuts  against  the  rim,  and  wood  fillers  are 
placed  between  the  spokes  to  retain  the  spokes  in  position.  Flanges 
were  formed  on  the  rim,  an  integral  flange  on  one  side  and  a  removable 
flange  on  the  opposite  side  to  clamp  the  spokes  and  wood  fillers  in 
position. 

Eight  hundred  of  the  wheels  have  been  made  and  as  far  as  I 
know  there  has  never  been  a  failure  from  service.  They  have  been 
overloaded  three  hundred  per  cent,  and  to  the  best  of  my  information 
there  have  been  but  three  wheel  failures.  One  of  those  resulted  from 
a  drop  of  about  thirty-five  feet;  the  other  two  from  a  collision  with 
a  locomotive.     Numbers  of  the  trucks,  about  three  dozen  according  to 
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my  recollection,  have  fallen  off  the  baggage  platform  to  the  track,  at 
the  Pennsylvania  Station  in  New  York,  a  fall  of  about  four  feet. 
None  of  the  wheels  has  ever  failed  due  to  this  fall,  although  the 
steering-gears  and  axles  have  often  failed. 

On  large-sized  trucks  for  carrying  heavy  loads,  I  think  this  method 
of  making  wheels  offers  a  solution  of  the  wheel  troubles  which  may 
be  of  value.  The  difficulty  is  in  the  end-grain  of  the  wood  sinking  into 
the  cross-grain  of  the  felloe,  and  the  solution  is  to  eliminate  the  felloe 
and  have  the  end-grain  of  the  wood  abut  against  the  metal  band. 

H.  D.  Church: — Was  the  shoulder  on  the  end  of  the  spokes  made 
with  a  curvature  to  conform  to  the  inside  of  the  metal  band? 

T.  V.  Buckwalter: — The  shoulder  was  made  with  a  curvature.  It 
is  rather  an  expensive  wheel  to  make,  because  we  have  not  discovered 
any  way  that  the  spokes  can  be  made  accurately  without  simply 
assembling  the  job  on  the  hub  and  then  turning  the  outside,  with  the 
spokes  and  the  fillers.  It  makes  a  remarkably  accurate  wheel,  just  as 
accurate  as  a  metal  wheel. 

Chairman  Souther: — It  has  always  seemed  to  me  very  unfortu- 
nate that  there  should  be  such  a  tremendous  overhang.  I  have  not 
been  able  to  comprehend  how  any  wood  reinforced  by  a  relatively  light 
band  can  resist  indefinitely  the  load  coming  upon  the  overhang,  often 
the  entire  load  for  that  wheel.  It  seems  to  me  it  must  go  little  by 
little,  like  in  a  swaging  operation,  until  the  overhung  part  of  the  fel!oe 
becomes  distorted  in  such  a  way  as  to  finally  ruin  the  wooden  parts 
with  which  the  spokes  engage.  Is  not  the  idea  of  the  tremendous 
overhang  all  wrong  fundamentally? 

H.  D.  Church: — Mr.  Whitney  brought  up  a  point  which  is  per- 
fectly correct,  that  unless  you  do  make  an  overhung  wheel  in  the 
large  sizes,  it  is  difficult  to  design  the  sprocket  properly.  There  is 
another  difficulty  in  the  rear  hub  cap,  which  is  the  most  likely  to  get 
into  trouble  in  traffic  and  turning  corners,  and  which  can  be  protected 
in  an  overhung  wheel.  The  engineer  has  had  these  two  points  in 
mind  in  designing  a  wheel,  and  the  wheel-makers  seem  to  think  the 
engineers  should  go  ahead  and  design  the  wheels. 

Chairman  Souther: — I  have  not  been  able  to  see  why  some  sup- 
port should  not  be  carried  from  the  hub  to  the  outer  edge  of  the  felloe 
to  obviate  the  effect  of  the  overhang.  This  seems  to  be  the  only  way 
we  have,  and  that  is  done  now  in  some  cases  by  making  a  wide  spoke 
at  the  felloe  and  a  relatively  narrow  spoke  at  the  hub. 

H.  D.  Church: — The  expense  is  the  chief  objection  to  that  design. 

Cornelius  T.  Myers: — I  would  say  that  the  trouble  is  due  largely 
to  the  overhang.  I  doubt  whether  the  heavier  felloe  band  will  obviate 
the  trouble.  The  designer  has  always  been  put  to  very  serious 
compromises  in  the  parts  of  the  rear  axle  of  a  chain-driven 
truck,  where  allowance  for  skid-chain  clearance  between  the  side 
<?ha]n  and  the  edge  of  the  tire  has  to  be  made.  That  to  my  mind 
was  very  largely  the  cause  of  a  big  offset  of  the  spoke.    If  the  spoke 
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could  be  put  out  in  the  middle  of  the  felloe,  that  would,  I  think,  be  a 
far  more  preferable  way  of  avoiding  the  trouble;  in  fact,  you  can  be 
practically  sure  of  eliminating  trouble  if  you  can  get  a  fair  sized  spoke 
in  the  middle  of  the  wheel.  A  man  without  any  experience  in  truck 
design  will  look  at  that  big  offset  with  a  feeling  that  it  is  not  quite 
what  it  ought  to  be,  and  of  course  it  is  not  right.  I  think  the  solution 
is  for  the  designer  to  recognize  that  it  is  inherently  bad  design  and 
cut  down  the  overhang  on  the  band.  I  know  it  is  a  very  difficult  point 
to  meet. 

Russell  Hoopes: — I  do  not  know  whether  all  of  you  are  familiar 
with  the  two  types  of  hubs  for  horse-drawn  vehicle  wheels.  One  is 
the  Warner  type,  which  is  a  malleable  casting  with  flanges  and 
divisions  all  cast  in  one.  The  other  is  the  Sarven,  in  which,  instead 
of  making  the  hub  divisions  in  a  casting,  as  in  the  Warner,  the  spokes 
are  mitered  so  as  to  form  a  perfect  arch. 

T.  V.  Buckwalter: — The  kind  of  spoke  we  use,  according  to  your 
explanation,  is  the  Sarven  patent? 

Russell  Hoopes: — The  Sarven  and  artillery  practice  are  about 
the  same. 

T.  V.  Buckwalter: — The  wheel  I  spoke  of  is  an  artillery  wheel, 
at  both  the  hub  and  the  rim.  The  spokes  were  made  of  second  growth 
hickory  and  the  filler  of  any  hardwood  available. 

Russell  Hoopes: — That  type  of  wheel  seems  rather  troublesome 
to  make.  We  do  not  feel  that  the  greater  part  of  the  wheel  trouble 
is  due  to  the  present  thickness  of  felloe  band.  We  feel  that  the  spoke 
does  not  have  sufficient  shoulder  underneath  the  wood  felloe,  and  also 
that  in  a  great  many  cases  enough  care  is  not  taken  to  see  that  the 
end  of  the  spoke  tenon  that  goes  through  the  wood  felloe  has  a  bear- 
ing on  the  metal  band.  If  you  have  the  spokes  too  long,  the  wood 
felloe  will  not  be  seated  on  the  spoke  shoulder;  it  is  a  pretty  nice 
point  to  get  right,  because  before  the  felloe  band  is  applied  the  wood 
felloe  is  not  down  on  the  shoulders  of  the  spokes  perfectly;  it  is  pretty 
hard  to  get  the  tenons  of  exactly  the  right  length. 

There  is  a  way  in  which  the  spoke  shoulder  can  be  increased  with- 
out increasing  wheel  cost,  up  to  a  certain  point.  A  great  many  truck 
wheels  appear  to  have  been  copied  after  the  old  horse-drawn  vehicle 
wheels,  as  regards  the  barrel  of  the  spoke,  with  a  very  small  shoulder; 
and  that  certainly  is  very  bad  engineering.  There  is  no  reason  why 
the  spoke  shoulder  on  the  felloe  end  should  not  be  as  large  as  it  is  pos- 
sible to  get  out  of  a  piece  that  will  make  the  given  miter  of  the  spoke 
on  the  hub.  That  can  be  done  without  any  additional  cost.  You  can 
also  go  further,  making  on  offset  towards  the  outside  to  give  increased 
bearing,  but  this  increases  the  expense.  You  are  probably  all  fa- 
miliar with  this  type  of  spoke  of  which  the  Peerless  is  an  example. 
In  the  Pierce-Arrow  construction  a  metal  ferrule  is  put  around  the 
end  of  the  spoke,  providing  all  the  bearing  there  is  in  the  cross-section 
of  the  spoke  at  the  felloe;  the  size  of  the  metal  bush  is  increased  to 
^\ve  increased  bearing  on  the  wood  felloe. 
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I  am  sure  that,  taking  the  majority  of  trucks  as  they  have  been 
built,  the  bearing  of  the  spoke  shoulder  on  the  wood  felloe  can  be 
doubled  without  any  increased  cost  at  all,  by  getting  all  the  bearing 
that  it  is  possible  to  get  out  of  a  given  piece  that  makes  the  miter. 
A  gresit  many  wheels  are  manufactured  with  the  tenon  short,  for 
convenience  or  for  quickness  of  manufacture;  the  tenon  does  not  get 
any  bearing.  The  result  is  that  about  half  the  efficiency  is  lost,  by  not 
letting  the  spokes  bear  on  the  felloe  band. 

I  hope  that  the  truck  engineers  will  take  into  consideration  the 
amount  of  overhang  and  the  trouble  that  it  makes  the  wheel  men  to 
support  the  extra  strain  on  the  wood.  I  think  that  will  help  us  out  as 
much  as  anything,  and  I  am  doubtful  whether  the  increased  thickness 
of  the  felloe  band  will  help.  It  has  been  said  that  if  the  felloe  bands 
were  made  smaller,  below  size,  we  could  to  a  certain  extent  put  them 
on  tighter.  That  would  not  be  good  engineering  and  we  would  not 
have  as  good  practice  if  the  tire  people  shall  continue  to  require  the 
tolerance  they  now  ask  for.  They  ask  for  a  very  close  tolerance;  that 
has  made  it  difficult  for  the  wheel-maker.  If  we  had  a  little  more 
latitude  as  to  the  diameter  after  the  felloe  band  is  applied,  I  think 
we  would  not  have  trouble  with  the  %-inch  thick  felloe  band. 

E.  R.  Whitney: — Mr.  Hoopes  confirms  the  statement  that  has 
been  made  that  there  is  enough  stuff  in  the  band  to  make  a  good 
wheel.  It  is  just  a  question  of  utilizing  the  material  somewhere 
nearer  its  elastic  limit.  It  has  been  my  experience  that  if  a  wheel 
is  made  out  of  dry  stock  to  begin  with  and  pulled  up  tight  as  a  drum 
it  will  never  be  heard  from  in  service.  If,  however,  it  is  not  pulled 
up  tight  or  it  is  made  out  of  green  stock,  so  that  after  a  while  it  geti 
loose,  it  will  go  to  pieces  very  rapidly. 

That  brings  up  another  point.  Mr.  Hoopes  says  it  is  difficult  to 
keep  within  the  tolerance  and  still  make  the  wheel  tight.  I  think  that 
is  the  crux  of  the  whole  thing.  What  is  being  suggested  here,  that 
is,  a  thicker  band,  is  going  to  add  to  the  expense  a  bit  more  than 
would  be  necessary  to  machine  the  wheel  after  the  band  is  on,  prob- 
ably two  or  three  times  as  much,  to  say  nothing  of  the  weight.  The 
standard  that  we  now  have  does  not  say  how  the  wheel  manufacturer 
is  to  reach  the  accuracy  demanded.  It  does  not  bar  him  from  machin- 
ing or  grinding  the  wheel.  It  seems  to  me  it  might  be  well  to  add 
a  clause  recommending  machining  the  band  if  necessary  to  reach  the 
required  accuracy.  Let  the  wheel-makers  put  the  band  on  tight  the 
way  it  should  be,  and  then  if  it  is  outside  of  the  tolerance,  machine 
it  off. 

F.  A.  Written  : — We  had  trouble  with  wood  wheels.  When  we 
went  back  to  the  wheel-makers  they  attributed  it  to  their  bands  not 
being  tight  enough  and  found  it  economical  to  machine  the  bands. 
Since  they  have  been  doing  that,  the  wheels  have  stood  up.  This 
refers  to  wheels  of  large  diameter,  heavy  wheels.  The  machining  has 
apparently  stopped  all  the  trouble;  we  do  not  have  any  loose  wheel? 
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at  all  any  more;  which  means,  I  suppose,  that  the  wheel-makers  put 
the  bands  on  tight  and  get  the  diameters  by  machining  afterwards. 

Russell  Hoopes:— May  I  ask  if  the  bands  were  %"  thick  in  the 
first  place  and  then  cut  down  afterwards? 

F.  A.  Whitten: — Yes,  but  the  amount  that  was  taken  off  was 
practically  nothing.    They  were  turned  off  in  spots  only. 

Russell  Hoopes: — They  were  ground  off  rather  than  turned? 

F.  A.  Written  :— No.  I  think  they  were  turned.  They  showed  the 
tool  marks.    But  the  amount  taken  off  was  practically  nothing. 

W.  H.  Conant; — This  seems  to  be  an  experience  meeting  and  I 
would  like  to  tell  about  a  wheel  that  is  made  by  S.  R.  Bailey  &  Co. 
The  elder  Mr.  Bailey,  who  is  a  carriage  man,  tried  in  making  electric 
vehicles  to  break  away  from  all  practice  that  he  had  been  familiar 
with  that  did  not  apply  directly  to  the  vehicle  he  had  in  mind.  He 
makes  a  wheel  somewhat  like  Mr.  Buckwalter's.  The  spokes  are 
driven  into  rectangular  receptacles  in  the  hub  and  the  outer  end  of 
each  spoke  is  tapered  round.  On  the  outer  end  of  the  spoke  is  driven 
a  flanged  ferrule,  tapered.  When  the  flanges  are  all  driven  home,  the 
wheel  is  put  in  the  lathe,  and  trued  off  round.  The  flanged  ferrules 
are  then  riveted  directly  to  the  clincher  or  other  form  of  rim  to  be 
used.  The  spoke  is  made  with  a  slight  belly  in  the  center.  Mr. 
Bailey  claims  that  this  is  the  lightest  and  strongest  wheel  he  has  ever 
made  in  many  years  of  wheel  building  experience. 

Chairman  Souther: — Is  there  any  trouble  with  the  rivets  work- 
ing loose? 

W.  H.  Conant: — He  has  said  he  has  never  had  any  trouble  with 
that  since  he  started. 

Chairman  Souther: — With  pneumatic  tires? 

W.  H.  Conant  : — I  think  they  use  both  pneumatic  and  solid. 

B.  B.  Bachman: — I  have  had  no  experience  with  the  larger 
size  wheels.  Several  years  ago  we  had  trouble  with  our  wheels 
loosening  up.  Mr.  Hoopes  increased  the  size  of  the  spokes,  getting 
u  greater  bearing  on  the  felloe,  and  we  have  had  no  trouble  since. 
That  was  with  34  x  4,  34  x  4%  and  34  x  5  wheels.  They  run  at 
pretty  high  speeds  and  in  some  instances  practically  without  any 
rubber  on  them.  We  have  very  little  trouble,  which  I  attribute  entirely 
to  the  way  the  spoke  is  put  in  the  felloe. 

H.  B.  Coleman: — In  connection  with  the  dimensions  of  spoke 
at  the  felloe,  one  prominent  truck  manufacturer  for  instance,  has  a 
2"  by  1"  spoke.  He  might  have  instead  of  that  inch,  2  11/32",  mak- 
ing a  shoulder  2"  x  2  11/32",  without  any  extra  cost.  Another  speci- 
fication of  3"  by  1%",  might  have  been  3"  x  2  9/16".  In  other  words, 
some  have  just  about  half  the  bearing  on  the  felloe  they  might  have, 
with  no  additional  cost  to  the  wheel  builder. 

Russell  Hoopes: — Some  wheel  manufacturers  have  increased  the 
bearing  by  making  the  shoulder  of  the  spoke  conform  to  the  arc  of 
the  wood  felloe,  thus  avoiding  crushing  the  wood  felloe  to  get  a  perfect 
bearing. 
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Chairman  Souther: — May  I  ask  if  the  end  of  the  tenon  also 
follows  the  circumference  of  the  steel  felloe  band? 

Russell  Hoopes: — We  aim  to  do  that  as  closely  as  we  can.  In 
assembling  a  wheel  the  wood  felloe  is  not  absolutely  circular,  and  for 
that  reason  not  all  down  on  the  spoke  shoulders.  The  wood  wheel  has 
to  be  turned  off.  If  the  felloe  is  not  down  on  the  shoulders,  we  coun- 
terbore  it  and  try  to  make  it  become  so. 

E.  R.  Whitney: — It  seems  to  me  that  the  troubles  that  are  being 
brought  out  here  are  enough  to  account  for  loose  wheels,  without 
attributing  them  to  the  felloe  band. 

Chairman  Souther: — We  have  surely  developed  several  points 
of  view,  which  is  the  function  of  this  committee.  I  am  looking  for 
progress  all  along  the  line.  I  hope  that  there  will  be  the  most  hearty 
co-operation  between  the  man  who  designs  and  the  man  who  builds.  If 
they  do  not  get  together,  neither  of  them  does  what  he  can  do.  I 
think  that  co-operation  will  lead  to  a  world  of  good,  and  I  hope  that  it 
will  prevail  more  and  more. 

WIRING   SYSTEMS 

W.  H.  Conant: — The  Electrical  Equipment  Division  has  come  to 
the  conclusion  that  the  Society  does  not  care  to  have  it  recommend 
standard  practice  as  to  wiring  systems  of  electrical  equipment  on 
gasoline  automobiles,  and  has  decided  to  defer  any  action  on  that 
subject  until  further  development  shall  make  it  necessary  to  take  it 
up  again  or  until  the  Society  desires  it  considered  again. 

NON-GLARING     HEADLIGHTS 

It  was  decided  by  the  Division  to  appoint  a  sub-committee  to  go 
into  the  matter  of  non-glaring  head-lights  as  far  as  possible  by  con- 
sulting various  ordinances,  in  order  that  it  may  present  for  the 
Division's  consideration  something  upon  which  we  might  act  in  an 
intelligent  manner.  We  are  very  desirous  of  anticipating  drastic 
legislation,  and  rather  than  pulling  against  the  tide  trying  to  present 
some  form  of  definition  for  uniform  adoption  through  the  various 
automobile  clubs  in  the  various  sections  of  the  country. 


SINGLE-WIRE    FITTINGS 

The  sub-committee  on  single-wire-system  fittings  hopes  to  have  a 
report  ready  for  the  Winter  Meeting. 

A  recommendation  received  by  the  Division  concerning  specifica- 
tions of  fuses  in  greater  refinement  than  previously  recommended 
by  it  was  referred  to  this  sub-committee. 

A   suggestion    received   that   uniform  pyr^-^^^ets  for^ 
apparatus  be  put  into  use  was  c^nsj^red  without  det.  jSiKction. 
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BULB    NOMENCLATURE 
The  committee  did  take  a  definite  step  forward  in  defining  certain 
terms  now  common  in  the  industry,  but  which  are  often  confused.    I 
will  read  the  resolution : 

"Upon  motion,  duly  seconded,  it  was  voted  that  the  Divi- 
sion designate  by  the  word  'bulb'  the  detachable  electric  light- 
giving  unit  comprising  the  filament  and  its  glass  envelope; 
and  designate  by  the  word  'lamp'  the  fixture  for  mounting  and 
utilizing  the  light  of  the  bulb." 

The  Division  hopes  that  this  will  help  to  avoid  constant  confusion 
in  the  matter  of  calling  a  lamp  a  bulb  and  a  bulb  a  lamp,  or  a  lamp 
bulb  or  an  incandescent  lamp. 

BULB-BASES,   SOCKETS   AND   CONNECTOR   PLUGS 
After    some   discussion    it   was   voted   that    a    sub-committee   be 

appointed  by  the  chair  to  further  standardize  bulb-bases,  sockets  and 

connector  plugs. 

Our  Division  further  considered  the  matter  of  trying  to  standardize 

head-lamp  brackets  as  well  as  side-  and  tail-lamp  brackets.     It  wai 

voted  to  have  the  chair  appoint  a  sub-committee  on  this  subject. 

JUNCTION  BOXES 
The  Division  discussed  to  some  extent  the  matter  of  recommending 
providing  in  all  wiring  systems  a  junction  box,  together  with  at  least 
one  open  connection,  to  be  used  whenever  electric  appliances  are  to  be 
added  to  the  car  after  it  is  sent  out  from  the  manufacturer's  plant. 
We  took  no  definite  action  on  that,  but  wish  to  report  that  we  favor 
considering  the  subject  further  at  an  early  date. 

Glaring  Headlights 

Chairman  Souther: — Gentlemen,  you  have  heard  the  report  of 
Mr.  Conant,  Acting  Chairman  of  the  Electrical  Equipment  Division. 
Speedy  action  is  essential  in  the  matter  of  non-glaring  headlights. 
The  ordinances  of  cities  and  the  statutes  of  the  state  legislatures  are 
very  exacting  now  and  the  police  seem  to  take  delight  in  enforcing  the 
regulations.  At  the  same  time  there  is  no  fair  measure  at  all  of  what 
a  glaring  head-light  is.  There  is  a  difference  in  opinion  between 
policemen  from  one  block  to  another.  If  we  are  going  to  do  our 
greatest  good  we  must  act  quickly. 

V.  G.  Apple:  This  is  a  pretty  hard  problem.  I  am  beginning  to 
believe  that  the  solution  lies  in  the  use  of  a  searchlight  for  country 
driving  and  a  pair  of  signal-  or  side-lights  that  will  pass  the  city 
ordinances.  If  you  have  a  head-light  that  can  be  called  non-glaring 
you  will  find  it  kills  the  light  for  country  driving  when  you  need  more 
rather  than^t^ljJight. 

CT'W^McKiNLlcff^HWBJMI^^^tes  there  are  laws  requiring  the 
turning  oJf  of  h  «ad-lights  o^n^y|ri|t8  upon  meeting  a  machine 
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or  other  vehicle  on  the  road.  In  that  case  the  brighter  lights  you  have, 
the  worse  off  you  are,  because  when  you  turn  off  the  bright  light  you 
can  hardly  see  the  road,  on  account  of  the  great  difference  in  illumina- 
tion of  the  head-  and  the  side-lights.  As  regards  the  lights  in  cities, 
I  know  of  several  cities  in  which  the  laws  are  so  drastic  that  you 
could  not  use  electric  head-  and  side-lights  if  the  police  should  enforce 
the  laws.  The  ordinances  read  that  it  is  unlawful  to  use  a  iight 
which  is  intensified  by  a  parabolic  mirror  or  lens.  About  the  only 
thing  a  man  could  do  would  be  to  use  an  ordinary  lantern  hung  on  a 
pole  in  front  of  his  car. 

V.  G.  Apple: — I  have  been  driving  this  summer  with  a  piece  of 
amber  glass  across  the  windshield.  When  I  meet  an  automobile  or 
traction  car  with  a  bright  light,  I  look  through  the  colored  glass  which 
kills  the  glare  of  the  light.  I  think  we  will  have  to  protect  ourselves 
in  this  way. 

Chairman  Souther: — That  does  not  help  the  pedestrian  or  the 
man  driving  a  wagon. 

V.  G.  Apple  : — Let  him  wear  colored  glasses.  He  can  buy  them  for 
ten  cents. 

Chairman  Souther: — Three  types  of  solution  were  specified  this 
morning  in  committee.  One  was  the  deflection  of  the  glaring  rays; 
another  the  dimming  of  them,  and  the  third  the  shading. 

V.  G.  Apple: — If  we  all  used  lamps  with  the  colored  reflectors,  it 
would  help  considerably. 

C.  W.  McKinley: — By  using  a  proper  bulb  and  a  reflector  not  as 
highly  polished  as  the  present  ones,  we  might  arrive  at  a  satisfactory 
light. 

W.  H.  Conant: — Mr.  Chairman,  does  not  this  subject  divide  itself 
naturally  into  two  parts,  lighting  for  city  driving  and  lighting  for 
country  driving?  There  are  few  large  cities  in  which  there  is  any 
need  of  glaring  head-lights  today.  They  do  seem  to  be  essential  in 
country  driving.  Is  it  not  possible  that  we  can  suggest  some  action 
that  will  separate  those  two  features? 

N.  B.  Pope: — I  believe  that  is  right,  Mr.  Chairman.  I  have  been 
thinking  on  the  same  lines  and  wondering  if  I  could  put  the  thought 
in  such  form  that  it  would  not  seem  too  radical  for  action,  not  neces- 
sarily by  the  Society  but  by  engineers  individually.  I  believe  that  at 
present  we  are  designing  for  the  extraordinary  requirement  of  head- 
lights rather  than  the  ordinary  requirement;  by  which  I  mean  that 
a  very  large  percentage  of  the  average  motorist's  driving,  as  Mr. 
Conant  has  just  suggested,  is  done  under  conditions  where  a  bright 
searchlight  is  not  necessary  and  where  a  uniform  and  well  diffused 
illumination  of  the  road  immediately  in  front  of  the  car  would  suffice. 
Such  a  light,  I  believe,  could  be  designed  without  producing  an  ex- 
traordinary amount  of  glare,  by  diffusing  the  light;  spreading  it  out 
to  the  sides  of  the  road  and  directing  it  downward  on  the  ground. 
Possibly  to  do  that  it  would  be  necessary   to  abandon    the    present 
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forms  of  reflector.  I  believe  it  should  be  possible  to  develop  a  glare- 
less  lamp  that  would  satisfy  all  normal  requirements  for  average 
use.  Were  that  requirement  satisfied  it  seems  to  me  possible  that  for 
what  I  have  termed  extraordinary  use  a  searchlight  could  be  adopted 
to  be  used  only  when  actually  required.  Our  American  enthusiasm 
has  led  us  to  believe  that  the  most  successful  head-light  is  the  one 
which  throws  the  most  concentrated  distant  beam.  That  is  not  the 
most  useful  beam  under  ordinary  conditions.  We  value  it  most  only 
when  we  are  driving  on  unfamiliar  roads  at  night,  when  we  can  get 
a  long  reach  down  the  course.  When  we  cannot  get  a  long  reach  down 
the  street  the  concentrated  light  is  rather  a  hindrance  than  an  ad- 
vantage, because  it  turns  all  the  rays  outside  the  road  and  illuminates 
something  we  do  not  want  to  see.  Therefore  I  have  come  to  the  con- 
clusion that  we  ought  to  design  our  illuminating  systems  for  the 
ordinary  rather  than  the  extraordinary  use  of  the  lamps. 

Chairman  Souther: — That  point  is  very  well  taken. 

F.  A.  WhiTten: — When  we  first  brought  out  our  electric  trucks, 
we  put  on  a  head  light  with  a  parabolic  reflector  and  had  a  lot  of 
trouble  in  some  cities,  New  York  City  particularly.  They  would  not 
let  us  burn  those  lights  at  all.  The  consequence  was  that  we  adopted 
another  lamp  that  had  a  reflector  not  of  the  parabolic  type.  It  gives 
a  remarkably  good  light  and  we  had  no  complaints  about  it  from 
the  police.  The  lamps  are  set  pretty  well  forward,  with  nothing  to 
shut  the  light  off  from  the  sides  at  all.  They  project  beyond  the  hood 
and  are  practically  in  front  of  the  machine,  as  they  would  be  on  tour- 
ing cars,  but  higher  up. 

K.  W.  ZiMMERSCHiED : — Mr.  Chairman,  another  question  which  I 
think  we  will  have  to  meet  comes  in  here,  namely,  the  tendency  of 
the  designer  to  try  to  make  one  lamp  do  the  work  of  two.  Many  engi- 
neers have  placed  a  small  bulb  in  the  top  of  the  parabolic  reflector 
and  called  that  a  side-light,  the  bulb  in  the  focus  of  the  parabola 
furnishing  the  regular  searchlight.  The  rays  from  these  "side-light" 
bulbs  strike  the  bottom  of  the  reflector  and  are  shot  forward  and  up- 
ward into  the  eyes  of  those  meeting  such  lamps  in  a  way  almost  if  not 
quite  as  annoying  as  the  rays  from  the  focused  bulb.  There  should  be, 
instead,  two  sets  of  lamps,  and  Mr.  Pope  has  outlined  exactly  what 
one  company  has  accomplished  already.  It  uses  a  pair  of  searchlights 
that  are  ideal  for  country  driving,  and  below  this  a  pair  of  sidelights, 
in  which  the  bulb  is  not  put  in  a  focused  position;  being  out  of  focus, 
its  rays  are  diffused,  and  the  result  is  a  very  soft  and  satisfactory 
light  for  city  driving,  which  illuminates  the  road  for  about  two  hun- 
dred feet  ahead  of  the  car,  spreading  to  the  sides  of  the  road  in  a 
manner  wholly  unobjectionable  to  pedestrians.  It  seems  to  me  that 
this  is  really  the  best  thing  I  have  seen. 

A.  L.  McMurtry: — In  regard  to  the  very  strong  light  used  in  the 
country,  one  point  has  not  been  brought  out.  In  the  State  of  Con- 
necticut there  is  a  universal  vehicle  lighting  law  which  is  not  en- 
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forced,  and  unless  the  average  motorist  has  a  strong  piercing  light  he 
is  apt  to  collide  with  some  of  the  wagons  at  night.  I  think  that  about 
forty  per  cent,  of  the  head-lights  on  automobiles  are  not  properly 
directed;  the  drivers  of  cars  attempt  to  get  the  light  on  the  road 
by  means  of  focusing  rather  than  by  changing  the  position  of  the 
head-light  itself,  and  as  a  result  project  the  light  in  a  manner  that  is 
most  apt  to  dazzle. 

As  to  city  conditions,  we  have  an  ordinance  in  New  York  that 
requires  side-lights;  in  other  words,  lamps  that  will  throw  light  to 
the  sides  of  the  vehicle.  A  number  of  cars  are  fitted  with  the  small 
lamp  in  the  head-lights,  which  gives  no  side  light  at  all.  When  they 
come  out  of  a  side  road  into  the  highway  they  cannot  be  seen  from  a 
car  on  the  highway  except  by  the  aid  of  its  own  lamps. 

As  far  as  the  dazzling  effect  of  glare  is  concerned,  it  is  simply  a 
matter  of  contrast  between  the  light  itself  and  the  surrounding  ob- 
jects. I  think  that  the  best  thing  the  Society  could  do  would  be  to  de- 
scribe what  constitutes  a  glare,  in  the  terms  of  candlepower  per  unit 
of  area,  which,  in  reality,  is  the  intensity  of  the  light.  The  manufac- 
turers or  inventors  of  dimming  or  shading  attachments  will  then  know 
the  limitations  of  their  devices.  It  is  natural  that  a  man  compelled 
to  dim  his  head-lights  will  not  dim  them  any  more  than  is  necessary 
to  comply  with  the  law.  If  this  Society  will  give  the  limitations  of 
intensity  of  a  non-dazzling  lamp,  the  lamp  designers  will  have  some- 
thing on  which  to  base  their  calculations  and  the  lamp  manufac- 
turers will  make  lamps  that  will  give  the  automobile  owner  as  much 
light  as  possible  and  still  protect  the  other  users  of  the  highway.  If 
this  can  be  accomplished  and  shall  be  approved  by  authorities  on  the 
subject  of  light,  when  the  legislatures  are  considering  enacting  laws 
governing  automobile  lamps,  they  will  probably  adopt  the  S.  A.  E. 
specifications. 

Chairman  Souther: — As  I  have  said  before,  I  hope  that  this  mat- 
ter will  be  given  immediate  attention.  One  curious  phase  of  the  situ- 
ation is  brought  out  by  Mr.  McMurtry.  The  very  fact  that  the  leg^is- 
lators  have  not  passed  laws  obliging  other  vehicle  users  to  carry  lights 
or  have  not  forced  them  to  carry  lights  after  the  laws  have  been 
passed,  is  one  of  the  reasons  for  the  existence  of  the  very  strong 
head-light.  Do  away  with  that  item  and  it  will  be  a  very  short  time 
before  a  far-reaching  light  is  not  needed,  and  a  quite  strong,  diffused 
light  will  do  all  the  work  that  the  motorist  wants. 

A.  L.  McMurtry: — ^On  some  cars  the  tail-light  is  in  the  center  and 
on  some  on  the  right-hand  side.  I  would  sug^gest  the  extreme  left 
side  of  the  car  for  the  standard  location  of  the  tail-lamp.  It  is 
natural  in  case  of  car  trouble  to  pull  to  the  right  side  of  the  road.  The 
tail-light  on  the  extreme  left  will  indicate  to  an  approaching  car 
the  exact  position  of  the  stalled  car. 

N.  B.  Pope: — Speaking  of  the  position  of  the  tail-light,  Mr.  Chair- 
man, I  want  to  add  that  if  the  Electrical  Equipment  Division  can 
put  forth  their  recommendation   localizing  the  position  of  the  tail- 


Digitized  by 


Google 


160  S.  A.  E.  BULLETIN    . 

light,  it  is  going  to  be  of  great  assistance  to  the  Miscellaneous  Divi- 
don  in  standardizing  license  tags. 

J.  J.  Aull: — Speaking  of  the  tail-light,  how  about  the  single  head- 
light? Not  long  ago  I  had  an  experience  on  a  rough  country  road 
with  a  machine  having  but  one  light.  We  did  not  know  what  it  was. 
We  guessed  it  was  a  locomotive  or  a  motorcycle.  It  proved  to  be 
an  immense  truck  with  a  powerful  searchlight  in  the  center.  All  we 
could  see  was  a  big  light  coming  towards  us.  We  did  not  know  how 
much  room  to  give  it,  but  luckily  pulled  over  on  the  side  as  far  as  we 
could  and  thus  escaped  a  possible  serious  accident. 

A  single  head-light  on  a  motor  car  with  no  side-lights  is  certainly 
dangerous  and  should  not  be  allowed.  A  three-light  equipment  is 
needed  to  make  a  single  head-light  safe. 

A.  L.  McMurtry: — All  the  motor  vehicle  laws  call  for  not  less 
than  two  front  lamps. 

C.  E.  Davis: — It  seems  to  me  that  the  matter  narrows  down  pretty 
closely  to  the  vital  question  of  securing  uniform  legislation  in  all  the 
States.  I  believe  that  this  Society  can  accomplish  a  g^eat  deal  in 
that  direction,  and  eliminate  a  great  many  of  the  points  in  discussion. 
If  it  can  indicate  a  form  of  legislation  which  can  be  recommended  to 
all  the  States  for  adoption  (along  a  line  similar  to  that  being  followed 
at  the  present  time  in  connection  with  boilermaking  and  maintenance, 
by  the  American  Society  of  Mechanical  Engineers),  it  will  simplify 
the  matter  all  along  the  line. 

Wiring  Sy 8  terns 

C.  W.  McKinlety: — In  connection  with  the  wiring  system  matter 
I  think  the  committee  might  make  a  recommendation  which  would  not 
apply  specifically  to  either  system,  but  to  both  of  them;  providing 
that  all  wires  should  be  enclosed  in  metallic  conduits.  An  installation 
of  wiring  of  either  kind  would  then  be  amply  protected  against  any 
unusual  spark  or  danger  of  any  kind. 

Chairman  Souther: — In  that  general  connection,  to  help  prevent 
fires  and  thereby  reduce  insurance  rates,  the  motor  car  designer 
should  put  the  gasoline  line  shutoff  valve  where  it  will  be  extremely 
easy  to  get  at;  and  make  the  sod  pans  of  such  shape  that  they  can 
not  carry  puddles  of  oil  or  gasoline. 

A.  L.  McMurtry: — The  one-wire  question  was  brought  up  some 
time  ago,  mainly  because  at  that  time  tliere  were  very  few  receptacles 
or  fittings  made  for  the  one- wire  system;  and  it  has  been  fought 
through  the  different  meetings  of  the  Division  during  the  past  two 
years.  The  reason  the  subject  was  dropped  is,  I  believe,  that  it  is  posi- 
tively settled  by  the  manufacturers.  The  lamp  manufacturers  are 
Helling  two  one-wire  or  single-base  contact  bulbs  to  one  double-base. 

As  far  as  encasing  the  wires  in  conduits  is  concerned,  I  think  that 
in  the  one-wire  cars  today,  the  wiring  is  installed  in  a  much  better 
electrical  and  mechanical  manner  than  it  has  been  heretofore  in  the 
two- wire. 
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C.  W.  McKiNLEY: — In  Germany  there  is  an  absolute  requirement 
that  a  man  cannot  operate  a  car  on  a  highway  without  having  an 
auxiliary  pan  under  the  carbureter,  with  a  separate  drain,  so  that 
gasoline  flooding  from  the  carbureter  will  not  run  into  the  main  pan. 
The  German  law  also  requires  a  fine  gauase  screen  to  be  placed  in  the 
filler  opening  of  the  gasoline  tank,  to  prevent  ignition  of  the  gas  in 
the  tank.  The  screen  acts  on  the  principle  of  the  Davy  lamp  used  by 
miners. 

W.  H.  GoNANT: — Mr.  Ghairman,  it  might  be  well  to  introduce  into 
our  record  at  this  time  the  result  of  a  canvass  of  automobile  manu- 
facturers on  the  subject  of  one  versus  two  wires.  Of  those  who  re- 
plied, twenty-seven  favor  and  use  the  one-wire,  and  eleven  favor  the 
two-wire.  Estimating  the  output  of  those  companies,  I  figured  that 
approximately  two  hundred  and  twenty  thousand  cars  will  be  built  this 
season  equipped  with  the  one-wire  system,  against  approximately 
ninety-eight  thousand  with  the  two-wire. 

Btdb  Nomenclature 

G.  E.  Davis: — I  move  the  acceptance  of  the  recommended  nomen- 
clature as  to  bulbs  and  lamps. 

(The  motion  was  seconded  by  Mr.  N.  B.  Pope.) 

G.  W.  McKinley: — Is  the  metal  base  included  as  part  of  the  bulb? 
Nothing  is  said  about  it. 

W.  H.  GONANT: — It  is  an  integral  part  of  the  bulb. 

Ghairman  Souther: — It  seems  that  the  metal  part  of  the  bulb 
Khould  be  mentioned. 

W.  H.  Gonant: — I  think  the  Division  would  be  glad  to  accept  .an 
amendment  which  would  include  the  words  "and  base." 

It  is  the  consensus  of  opinion  of  the  Division  that  we  should  try 
to  avoid  the  introduction  of  any  new  term  in  the  industry,  but  rather 
define  the  words  now  in  common  practice,  so  as  to  avoid  confusion. 
We  avoided  the  introduction  of  any  new  word  to  describe  either  of 
the  parts  of  the  electrical  fitting  under  discussion. 
(The  question  was  called  for.) 

Ghairman  Souther: — Those  in  favor  of  adopting  the  recom- 
mendation of  the  Division  signify  by  saying  "Aye;"  opposed,  "No." 
It  is  a  vote. 

FRAME   SEGTIONS 

J.  G.  Perrin: — The  third  report  of  the  Frame  Sections  Division 
was  ready  for  discussion  over  a  year  ago,  but  in  the  rush  of  other 
business  was  passed  over.  I  felt,  after  going  over  the  matter  with  the 
frame-makers  and  the  other  members  of  the  committee,  that  nothing 
more  could  be  done  until  the  report  had  been  discussed  by  the  mem- 
bers, to  see  if  there  is  any  consensus  of  opinion  regarding  progress 
that  can  be  made. 
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The  frame-makers  are  very  loath  to  adopt  any  standard.  Only 
by  arriving  at  some  sort  of  a  composite  construction  with  the  various 
frame-makers  and  automobile  builders,  have  we  been  able  to  present 
anything  at  all.  The  report  gives  in  condensed  form  the  result  of 
considerable  correspondence.  I  have  letters  from  all  the  frame- 
makers  approving  the  proportions  shown.*  The  different  frame- 
makers  have,  however,  different  steel  specifications,  which  vary 
between  .10  and  .30  carbon.  One  maker  has  a  specification  running 
from  .20  to  .30,  another  from  .10  to  .15,  another  from  .23  to  .30  and 
another  from  .18  to  .23.  All  of  them  claim  that  they  are  having  per- 
fect satisfaction  with  their  particular  formulas.  Of  course,  for  heat 
treated  frames  the  carbon  content  will  have  to  be  higher.  One  frame- 
maker  only  specifies  carbon  below  .15,  and  I  believe  that  we  should 
discuss  merely  the  1020  and  the  1025  steels  as  covering  all  the  desir- 
able ranges  for  a  frame  steel. 

Chairman  Soxpther: — That  would  be  from  .15  to  .30  carbon. 

J.  G.  Perrin  : — Yes.    Anything  under  .15  is  really  too  low. 

K.  W.  ZiMMERSCHiED : — Mr.  Chairman,  on  the  subject  of  material, 
I  think  we  should  emphasize  the  1025  specifications.  I  believe  that 
represents  at  least  seventy-five  per  cent,  of  all  frames,  and  especially 
of  the  carbon  steel  frames  used  for  the  better  class  of  cars. 

On  the  subject  of  given  depth  of  side  rail  as  related  to  the  wheel- 
base,  I  think  we  should  go  slowly.  Such  data  might  be  used  as  recom- 
mendations for  ordinary  practice,  but  any  such  fixed  relation  must,  it 
seems  to  me,  be  established  with  considerable  thought,  taking  into 
consideration  also  the  weight  of  the  car  and  the  distribution  of  such 
weight  and  also  the  method  of  installing  the  different  units;  that  is, 
the.  engine  and  the  transmission  and  the  method  of  carrying  the  power 
from  the  transmission  to  the  rear  wheels. 

J.  G.  Perrin  : — The  point  is  very  well  taken.  Since  the  report  was 
compiled  there  have  been  a  good  many  changes  in  automobile  con- 
struction. The  use  of  the  cantilever  spring  requires  a  different  frame. 
The  columns  in  the  report  relating  to  wheelbase  and  depth  of  side  rail 
were  simply  an  attempt  to  try  to  form  some  proportion  between  the 
two  dimensions.  I  realize  that  they  are  limited  in  scope  and  may  bt 
misleading.  But  if  something  of  that  sort  could  be  proportioned,  it. 
might  help  some  in  the  frame-makers  in  giving  advice  to  people  with^ 
whom  they  are  doing  business.  Many  people  get  advice  from  the 
frame-maker  regarding  what  tools  they  have  on  hand  when  they  want 
frames  quickly.  There  is  a  lot  of  correspondence,  the  frame  people  tell 
me,  they  asking  the  automobile  manufacturer  what  the  size  of  his 
car  is.  They  have  formed  in  their  mind  a  certain  relation  between 
the  wheelbase  and  the  side  rail.  The  figures  would  have  to  be  extended 
a  great  deal  to  cover  all  the  different  constructions. 


•  The  report  Is  not  printed  herein,  owing  to  the  fact  that  It  is  expected  that 
it  will  be  distributed  In  revised  form  at  the  next  meeting  of  the  Society.  Th« 
report  was  last  printed  In  the  December,  1912.  Bulletin. 
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K.  W.  Zimmerscied: — I  sug^st  that  in  recommending  a  nickel 
chromium  steel  for  frames,  a  note  should  be  added  that  it  is  inad- 
visable to  use  an  alloy  steel  unless  it  is  to  be  heat  treated;  because 
the  return  to  the  manufacturer  in  life  or  strength  of  the  frame  will 
not  be  commensurate  with  the  increase  in  cost  unless  it  is  so  treated. 

J.  G.  Perrin: — That  is  a  good  point,  too. 

F.  A.  Whitten: — Would  it  not  be  well  to  mention  in  connection 
with  the  specification  for  the  steel  a  recommended  heat  treatment  for 
the  particular  purpose? 

K.  W.  ZiMMERSCHiED : — It  is  better  to  recommend  the  physical 
properties  and  leave  the  heat  treatment  to  the  manufacturer. 

J.  G.  Perrin  : — There  is  a  relation,  of  course,  in  our  steel  specifica- 
tions between  the  chemical  composition,  the  heat  treatment,  and 
physical  properties  to  be  gained  thereby.  It  was  thought  that  mention- 
ing the  steel  specification  would  cause  reference  to  the  other  points 
given  in  the  Iron  and  Steel  Division  reports* 

F.  A.  Written  : — ^With  regard  to  the  radius  for  the  corner  where 
the  horizontal  and  vertical  webs  of  the  channel  meet,  in  my  opinioh 
that  should  be  fixed  in  some  way  other  than  by  the  thickness  of  the 
frame,  as  proposed  by  Mr.  Perrin.  A  man  might  have  a  %"  thick 
frame  and  want  to  change  it.  If  this  involved  a  change  of  radius, 
it  might  have  some  effect  on  fitting  certain  brackets  to  the  frame. 
Would  it  not  be  possible  to  make  the  radius  vary  with  the  frame 
depth? 

J.  G.  Perrin: — If  you  change  from  5/32  to  3/16  there  would  be 
only  a  1/32  difference  in  radius,  which  would  be  very  small.  Any  fit- 
tings which  are  placed  inside  the  channel  have  considerable  clearance, 
which  seems  to  me  would  cover  such  a  slight  change  in  radius. 

F.  A.  Written  : — Would  it  not  be  possible  to  make  smaller  radii 
for  all  fittings? 

J.  G.  Perrin: — Yes. 

F.  A.  Written: — They  could  make  the  dies  all  alike  then. 

J.  G.  Perrin: — That  is  possible. 

K.  W.  Zimmerscried: — It  would  not  hurt  the  frame  to  have  a 
larger  radius  on  it,  and  it  would  cut  down  the  number  of  tools  that 
the  frame-maker  would  have  to  keep  in  stock,  to  work  on  one  standard 
radius. 

C.  E.  Davis: — It  seems  to  me  that  the  point  just  made  is  correct. 
I  doubt  very  much  whether  many  frame  manufacturers  carry  more 
than  one  die  for  the  same  sized  frame;  in  other  words,  whether  they 
carry  a  die  and  fillet  to  correspond  with  all  the  various  sized  fittings 
that  manufacturers  might  use.  A  standard  dimension  for  the  fillet 
would  be  a  decided  advantage  for  the  frame  manufacturer  and  would 
cover  the  point  that  was  brought  out  in  regard  to  fittings.  It  would 
be  a  grain  to  make  a  standard  recommendation  that  the  frame  manu- 
facturer would  come  into  line  with  very  readily. 

K.  W.  Zimmerscried: — I  would  make  the  fillet  large  enough  to  take 
care  of  the  thickest  section.    That  would  be  ^'',  would  it  not? 
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J.  G.  Perrin: — Yes,  M"  would  be  satisfactory. 

C.  W.  McKiNLEY : — Quarter-inch  frame  stock  is  used  very  rarely  in 
the  smaller  sections.  I  suggest  3/16"  radius  up  to  and  including 
4%  inches  and  %"  above  that. 

K.  W.  Zimmerschied:— Why  not  place  it  on  the  basis  of  the  stock 
used  rather  than  on  the  depth  of  the  channel? 

C.  W.  McKinley: — Quarter-inch  stock  is  very  rarely  used  in  sec- 
tions below  5  inches.  Four-inch  section  Va  steel  weighs  considerably 
more  than  5-inch  section  3/16,  and  will  not  be  nearly  as  strong. 

K.  W.  Zimmerschied: — I  meant  to  say,  3/16  up  to  such  and  such 
ii  gage. 

C.  W.  McKinley: — The  frame  sections  are  now  made  of  lighter 
.stock  but  of  considerably  greater  depth  than  formerly. 

K.  W.  Zimmerschied: — I  agree  with  the  suggestion  that  the  radius 
be  made  3/16"  for  all  sections  below  5"  and  %"  for  5"  and  above. 

K.  W.  Zimmerschied: — Mr.  Chairman,  I  think  we  overlooked 
something  when  we  revised  our  steel  specifications.  Perhaps  we  ought 
to  have  retained  steel  3225  for  use  as  frame  material,  although  we 
did  retain  two  other  nickel  chromium  steels,  numbers  3220  and  3230. 

J.  G.  Perrin: — The  report  will  be  revised  and  presented  at  the 
next  Standards  Committee  meeting.  From  what  investigation  has  been 
made  it  seems  that  we  cannot  enlarge  on  the  report  very  much  be- 
cause of  individuality  in  frame  design.  Beyond  a  certain  point  recom- 
mended practice  would  be  useless. 

One  point  came  up  today  regarding  cantilever  springs,  as  to 
standardizing  or  at  least  having  something  definite  for  the  frame- 
makers  to  work  to. 

Chairman  Souther: — We  ought  to  remember  that  we  have  seen 
the  evolution  in  the  freight  car  frame  from  wooden  sills  to  bridge 
construction.  I  cannot  help  feeling  that  there  is  bound  to  be  an  evolu- 
tion in  motor  car  construction  also.  The  art  is  changing  very  rapidly. 
We  are  adding  aprons  between  the  running-board  and  the  frame. 
They  are  doing  nothing  but  keeping  mud  out.  They  ought  to  be 
working.  We  are  trending  toward  something  different  from  the  frame 
.section  which  has  been  a  standard  for  so  long.  The  depth  of  the 
truss  is  something  that  must  be  considered.  Mr.  Perrin  refers  to 
spring  suspension  as  changing.  It  is  very  hard  to  tell  where  the 
development  is  going  to  end.  We  should  keep  up  to  date,  putting 
before  our  members  the  detail  they  ought  to  have  in  desigrning.  If 
there  are  any  originators,  we  ought  to  furnish  them  with  that  which 
is  good  standard  practice.  The  originators  will  take  care  of  themselves 
anyhow.  They  are  going  their  own  way  in  spite  of  anything  we 
can  do. 

LOCK  WASHERS 

J.  E.  Wilson  : — After  discussing  all  the  matters  which  have  come 
tefore  it  the  Lock  Washers  Division  has  arrived  at  the  conclusion 
that  there   is  no   apparent  necessity  of  adding  to  or  changing  the 
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present  S.  A.  E.  Standard  lock  washer  specifications  so  far  as  the 
dimensions  are  concerned. 

We  think  it  would  be  advisable  to  specify  more  strongly  the  prop- 
erties of  the  material  from  which  the  lock  washers  shall  be  made. 
This  is  a  matter  which  requires  a  little  time.  It  will  be  taken  up  by 
the  Division,  which  will  submit  later  a  recommendation  for  the  con- 
sideration of  the  Standards  Committee. 

Chairman  Souther: — There  has  been  one  complaint  that  the 
light  series  lock  washer  distorted  and  pulled  out  of  shape.  There 
were  two  possible  reasons  for  that;  that  the  steel  had  not  been  treated 
up  to  anywhere  near  its  limit,  or  had  found  its  way  into  use  in  un- 
treated or  annealed  condition.  The  fault  can  be  always  detected  by  a 
very  simple  test,  jamming  the  lock  washer  down  once,  letting  it  come 
up  and  measuring  it  for  height,  and  then  jamming  it  down  again.  If 
there  is  no  difference  in  height  between  the  first  set  and  the  second 
set,  it  is  fair  to  assume  that  the  construction  is  fairly  good.  Another 
method  is  to  pull  the  washer  open.  If  it  will  not  pull  open  45  degrees, 
it  is  too  brittle.  Between  those  two  limits  is  the  indication  of  a  per- 
fectly good  lock  washer.  If  purchasers  will  apply  the  very  simple 
tests  specified  they  will  probably  succeed  in  weeding  out  carelessly 
made  lock  washers.  It  would  seem  that  the  quality  of  the  steel  had 
been  at  fault  and  not  the  design. 

SIDE-OUTLET  CARBURETER  FLANGES 

J.  J.  Aull: — The  best  I  can  do  is  to  give  a  brief  resume  of  what 
the  Carbureter  Fittings  Division  has  been  doing.  Some  months  ago 
two  or  three  motor  manufacturers  suggested  the  advisability  of 
standardizing  the  manner  of  locating  the  flange  on  side-outlet  car- 
bureters, which  are  coming  into  use  more  and  more  with  the  block 
type  of  motor.  Several  members  of  our  committee,  who  are  directly 
connected  with  the  motor  car  industry,  were  at  first  not  favorably 
impressed  with  the  idea  of  standardizing  these  carbureter  flanges. 
But  to  get  some  definite  action  Mr.  Behn,  chairman  of  our  division, 
had  a  priiit  prepared  and  distributed  showing  different  arrangements. 

Fig.  1  shows  the  pad  on  the  motor,  with  the  bolt-holes  on  the  hori- 
zontal center  line  with  the  elbow  in  place.  Fig.  2  shows  the  reverse 
position,  with  the  bolts  on  the  vertical  center  line.  It  is  impracticable 
from  the  foundry  viewpoint  to  cast  the  elbow  integral  with  the  motor 
and  this  construction  was  not  considered  at  all. 

From  correspondence  which  developed  it  is  evident  that  the  motor 
builders  want  something  definite,  either  the  horizontal  method  of 
bolting  or  the  vertical,  so  that  they  can  locate  the  pad  as  far  as  it 
concerns  the  positioning  of  the  bolts.  They  suggested  that  the  mat- 
ter be  left  to  the  carbureter  people,  since  it  made  no  difference  to  the 
motor  builder  and  might  make  a  difference  to  the  carbureter  manufac- 
turer. The  correspondence  shows  that  the  carbureter  people  prefer 
the  construction  shown  in  Fig.  2  with  th^  bolts  on  the  vertical  center 
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Fig.  1. 


Fig.    2. 


line,  partly  because  it  is  the  proper  position  to  give  the  strongest 
Hupport  and  also  because  with  the  butterfly-type  throttle  and  when 
running  idle  the  lower  surface  of  the  carbureter  outlet  would  always 
be  swept  clean  of  fuel.  A  little  notch  in  the  lower  edge  of  the 
throttle  disc  will  g^ve  a  smoother  running  motor  when  idling  than 
if  placed  in  any  other  position. 

So  far  as  the  committee  has  gone  it  seems  that  we  can  safely 
recommend  Fig.  2  as  the  proper  method  of  arranging  the  flange  and 
the  bolts  for  side-outlet  carbureter.  The  Division  has,  however,  not 
voted  on  the  matter. 

Chairman  Souther: — Does  not  the  Fig.  2  make  the  bottom  flange 
belt  very  hard  to  get  at? 

J.  J.  AuLL: — That  is  the  objection  I  personally  had  to  it.  I  fa- 
vored the  horizontal  bolting  on  account  of  the  ease  of  getting  at  the 
bolts  but  the  weight  of  the  arguments  favored  the  other. 

Chairman  Souther  : — Have  the  flanges  the  same  dimensions  as  the 
present  S.  A.  E.  Standard  carbureter  flanges? 

J.  J.  Aull: — Yes.    It  is  a  mere  question  of  the  bolting. 

Mr.  Grimes  stated  that  the  horizontal  shaft  will  prevent  the  deflect- 
ing of  the  gas  to  either  the  front  or  back  cylinders,  which  would 
cause  uneven  firing  due  to  rich  gas  in  the  front  or  back  cylinders. 
This  trouble  often  occurs  even  when  a  manifold  is  used  and  can  be 
overcome  by  increasing  the  length  of  the  vertical  portion.  Since  the 
horizontal  type  prevents  this  change  being  made  on  account  of  room 
under  the  hood  and  looks,  etc.,  I  would  urge  that  due  consideration  be 
given  this  point  before  any  definite  action  is  taken. 

Chairman  Souther: — I  cannot  see  that  there  Is  any  argument 
for  this  position  of  the  bolts. 
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J.  J.  Aull: — The  logical  way  of  locating  the  throttle  with  the 
flange  bolted  this  way  is  with  the  pin  through  in  the  horizontal.  When 
closed  off,  the  disc,  of  course,  is  practically  vertical  with  the  idling 
notch  at  the  bottom,  thus  providing  a  clear  passage  for  the  gasoline 
collecting  on  the  lower  surface  of  the  discharge  bore. 

Chairman  Souther: — Why  could  it  not  be  just  the  same  if  the 
flange  were  in  the  horizontal  position? 

J.  J.  Aull: — You  mean  to  have  the  throttle  stem  horizontal  also? 

Chairman  Souther: — Yes. 

J.  J.  Aull: — I  do  not  know.  The  carbureter  people  seem  to 
think  that  the  throttle  stem  should  be  at  right  angles  with  the  bolting. 
If  the  throttle  stem  is  parallel  with  the  bolt  center  line  it  will  inter- 
fere with  the  bolts. 

B.  B.  Bachman  : — I  consider  the  vertical  form  of  bolting  too  inac- 
cessible. 

John  G.  Utz: — If  the  bolts  were  run  horizontally  it  looks  to 
me  as  though  they  would  interfere  with  the  throttle  shaft.  I  should 
think  that  45  degrees  would  be  a  good  compromise,  giving  clearance 
for  the  shaft  and  yet  making  it  easy  to  put  the  nuts  on.  Either 
vertical  or  horizontal  has  its  objections.  45  degrees  seems  to  work 
better. 

Chairman  Souther: — Why  can  we  not  get  some  samples  together 
to  demonstrate  the  matter? 

J.  J.  Aull: — I  see  no  reason  why  that  should  not  be  done.  The 
subject  has  not  been  threshed  out  exhaustively. 

LARGER  FLARED  TUBE  UNIONS 
I  have  two  points  that  I  want  to  put  before  the  Division. 
The  first  is  that  we  add  the  %"  and  ^'^  sizes  to  our  standard 
of  flared  tubing  unions.  As  manufacturers  of  these  fittings  we  have 
had  some  orders  for  the  larger  sizes,  not  from  the  motor  industry 
but  from  outside  concerns.  But  I  do  not  see  why  the  Society  should 
not  extend  this  standard,  giving  it  a  wider  range  by  adding  the  said 
sizes  of  exactly  the  same  proportions. 

TOLERANCE   IN  DIAMETER   OF   UNION   NUT   HOLE 
One    further    point   relates    to    the    clearance    around    the   tube. 
The  present   standard   specifies  a  variation   of  .002".     The  hole  is 
.005"   larger   than   the  tube  size,   with   a   variation   of  .002"   more. 
As  this  is  an  automatic  screw  machine  job,  .002"  is  not  enough  for 
practical  work.    It  actually  runs  about  .005",  and  I  want  to  propose 
that  the  tolerance  be  increased  from  .002"  to  .005".    That  would  make 
the  clearance  from  .005"  to  .010"  instead  of  from  .005"  to  .007". 
Chairman  Souther: — That  is  in  what  diameters? 
J.  J.  Aull: — All  diameters,  even  in  the  small  sizes.    The  first  long 
type  of  flare  union  that  I  have  any  knowledge  of  -was  made  by  the 
Chalmers  Company.     Mr.  Utz  will  remember  it.    They  used  a  1/64- 
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inch  clearance.  If  they  got  along  with  tliat  clearance,  surely  we  can 
get  along  with  a  maximum  of  .010"  clearance.  The  point  is  that  .002* 
is  not  practical  in  work  of  this  kind  and  the  standard  might  as  well 
be  practicable  as  impracticable. 

All  of  these  matters  will  have  to  be  brought  before  the  Division 
and  threshed  out  and  then  brought  to  the  next  meeting  of  the  Stand- 
ards Committee  as  a  whole,  in  the  form  of  a  complete  final  report. 

AIR  PUMP  DIMENSIONS 

John  G.  Utz: — Information  has  come  to  hand  that  the  dimensions 
of  mechanically-driven  air  pumps  for  motor  cars,  accepted  by  the 
Society  at  the  January,  1914,  meeting  have  not  been  put  into  practice 
by  manufacturers.  The  census  of  a  large  number  of  cars  indicates 
that  these  dimensions  do  not  meet  with  the  approval  of  either  the 
pump  manufacturers  or  the  engine  builders,  and  the  Miscellaneous 
Division  is  of  the  opinion  that  the  subject  should  be  reopened. 

A  new  element  that  has  come  up  since  the  adoption  of  the  stand- 
ard is  the  practice  of  some  car  makers  of  supplying  the  pump  on  the 
base  formerly  used  for  mounting  the  magneto.  The  present  stand- 
ard for  the  pump  base  is  not  the  same  as  the  standard  base  for  the 
magneto.  It  is  found  that  of  eleven  dimensions  recommended  in  the 
air-pump  dimension  standard,  all  are  used  by  no  one  manufacturer, 
Ave  are  used  by  one  or  more,  and  five  are  not  used  at  all.  As  it  is 
thought  that  sufficient  time  has  elapsed  since  the  acceptance  of  the 
.standard  for  it  to  be  put  into  practice,  were  it  available,  it  is  felt 
that  it  should  now  be  revised. 

It  seems  that  the  latest  movement  in  this  line  is  to  put  a  pump  on 
as  standard  equipment.  Most  of  the  pumps  now  being  bought  are 
one-  and  two-cylinder.  The  standard  pump  base  which  we  adopted 
was  big  enough  to  take  a  four-cylinder  pump.  In  putting  on  air 
pumps  as  standard  equipment,  the  first  place  the  makers  examine 
is  the  magneto  shelf. 

It  seems  that  we  might  arrive  at  something  more  useful  than  the 
present  standard.  I  think  the  present  standard  is  a  dead  issue.  All 
we  ask  in  this  report,  is  to  have  the  matter  referred  back  to  com- 
mittee for  further  consideration. 

Chairman  Souther: — Is  there  anything  to  be  said  on  this  par- 
ticular phase  of  the  Miscellaneous  Division  work? 

Is  there  any  objection  to  referring  the  matter  back  to  committee? 
If  not,  it  will  be  so  ordered. 

YOKE    AND    ROD    END    PINS 

John  G.  Utz: — The  next  report  is  that  regarding  yoke  and  rod 
end  pins.  We  have  here  samples  of  the  pins  if  any  one  cares  to  see 
them.  In  some  cases  we  had  cotter  pins  of  different  lengths  made  to 
show  different  effects.  Measuring  a  cotter  pin  is  somewhat  difficult. 
There  does  not  seem  to  be  any  recognized  way  of  measuring  it.  But  the 
.sizes  we  have  worked  out  are  believed  to  be  correct.  The  dimensions  of 
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the  head  of  the  pin  have  been  chosen  in  even  sixteenths  and  eighths,  so 
that  it  will  be  possible  to  buy  standard  bar  stock.  The  standard  as  at 
first  outlined  called  for  thirty-seconds,  which  was  bad  practice. 

COTTER   PIN   STANDARDIZATION 

F.  A.  Whittbn: — Our  company  had  I  would  not  say  how  many 
cotter  pins.  We  have  gone  through  our  stock  and  cut  out  the  different 
odd  sizes.  Instead  of  carrying  about  two  hundred  different  sizes  of 
cotter  pins  we  have  about  twenty  in  their  place.  Considerable  saving 
can  be  made  in  that  way  in  stocking.  It  is  not  necessary  to  carry 
all  the  different  diameters  of  cotter  pins,  and  when  those  sizes  are 
multiplied  by  the  different  lengths  you  have  to  use,  you  get  a  million 
cotter  pins  the  first  thing  you  know. 

Chairman  Souther: — The  diameters  of  cotter  pin  used  with  the 
S.  A.  E.  standard  castle  nuts  are  specified,  being  1/16  for  a  screw 
diameter  of  ^  to  5/16  inch  3/32  for  %  screw,  etc.  No  lengths  are 
specified.  Five  cotter  pin  diameters  are  specified  in  the  S.  A.  E.  screw 
standard. 

(It  was  voted  to  amend  the  yoke  and  rod  end  pin  report  by  specify- 
ing in  place  of  ^'^  a  3/32"^  cotter  pin  for  the  ^'^  rod,  and  correspond- 
ingly in  place  of  a  28  drill  a  36  drill,  and  106  diameter  of  drill  size.) 

Chairman  Souther: — In  connection  with  the  cotter  pin  work, 
would  it  be  possible  or  advisable  to  attempt  to  standardize  the  length 
of  cotter  pins  for  any  g^ven  diameter  of  screw  body? 

F.  A.  Whitten: — It  might  be  possible.  My  contention  is  that  we 
should  not  have  the  %"  cotter  an  inch,  1%",  1^",  1%",  1%"  long,  and 
all  the  way  along,  because  I  believe  it  makes  no  practical  difference  in 
a  majority  of  cases  whether  you  use  l^''  or  IH''  long  cotters.  If  you 
have  both  you  will  have  both  specified;  the  fellows  will  pick  out  the 
one  that  they  think  just  right,  and  the  manufacturer  will  have  in  his 
stock  pins  of  all  sizes  that  can  be  made. 

We  found  out  another  thing  in  ordering  cotter  pins.  A  cotter  pin  is 
1%"  long  and  the  inspector  says  "that  is  not  IH",  it  is  1M\"  We  will 
have  to  find  out  how  to  measure  the  cotter  pin,  whether  from  under 
the  head  or  not. 

John  G.  Utz: — I  find  from  inquiry  of  large  wholesale  houses  in 
Cleveland,  that  they  measure  from  under  the  head,  where  the  size 
begins  to  exceed  the  diameter  of  the  cotter  itself.  In  other  words,  they 
slide  the  rule  right  up  along  the  cotter  to  where  it  stops. 

F.  A.  Whitten  : — That  is  the  method  we  use. 

Effective  Length  of  Yoke  End  Pin 

Chairman  Souther: — Surely  the  namber  of  sizes  of  cotter  pins 
can  be  minimized  by  a  little  thought.  This  is  a  point  well  worth 
working  out,  it  seems  to  me. 

John  G.  Utz: — The  yoke  and  rod  end  pin  standard  would  be  de- 
sirable to  have,  so  that  the  screw  manufacturers  and  manufacturers 
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of  yoke  and  rod  ends  could  make  up  a  complete  assembly  and  ship 
it.  They  want  something  that  they  can  actually  supply.  A  man 
ordering  some  %"  yoke  ends,  could  get  yokes,  pins  and  cotter  pins 
all  together. 

H.  G.  McComb: — I  would  like  to  make  one  suggestion.  The  meas- 
ure for  effective  length  of  this  rod  and  yoke  end  pin  is  given  to  the 
center  of  the  cotter  pin  hole.  The  dimension  in  which  we  are  inter- 
ested is  the  distance  from  the  bottom  of  the  cotter  to  the  bottom  of 
the  shoulder.  I  wonder  whether  that  received  the  thought  of  the  com- 
mittee. 

John  G.  Utz: — That  was  discussed.  The  makers  of  screw  ma- 
chine parts,  in  making  jigs,  are  interested  in  the  distance  to  the  center 
of  the  hole. 

H.  G.  McComb: — That  would  need  calculation  simply  for  their 
jigs.  I  was  thinking  of  how  many  timas  the  draftsman  would  want 
to  use  this  dimension  and  say  "Well,  what  is  the  distance  between  the 
shoulder  and  the  cotter  pin?" 

C.  E.  Davis: — It  seems  to  me  that  that  could  be  covered  very 
easily  by  adding  one  dimension  giving  the  distance  to  the  inside  edge 
of  the  hole  in  the  various  sizes.  I  mean  the  side  of  the  hole  next  to 
the  head.  The  distance  between  the  under  side  of  the  head  and  the 
side  of  the  hole  would  give  the  clear  distance.  The  computation  would 
be  made  so  that  a  man  would  have  the  figures  before  him. 

B.  B.  Bachman: — I  suggest  that  if  that  dimension  be  put  on,  it 
be  made  to  an  imaginary  line,  indicating  the  thickness  of  yoke,  lever 
or  whatever  you  put  on,  that  it  is  impossible  to  exceed  and  still  have 
clearance  to  put  the  cotter  pin  in.  I  think  that  is  what  Mr.  McComb 
has  in  mind.  We  dimension  all  our  pins  in  that  way  for  the  reason 
that  we  have  found  that  the  draftsman,  in  figuring  the  clevis  pins 
with  the  hole  dimensioned,  will  often  stretch  his  imagination  a  bit, 
which  is  pretty  easy  to  do  on  paper,  but,  when  he  gets  on  the  actual 
job,  takes  a  lot  of  fussing.  With  the  new  method  of  dimensioning  the 
clearance  is  allowed  and  so  the  cotter  pin  can  be  put  in  place  very 
readily. 

Chairman  Souther: — Could  that  not  be  covered  by  a  note? 

B.  B.  Bachman  : — I  think  we  had  better  have  the  actual  dimension 
of  the  size  of  the  piece  that  will  enter  irrespective  of  the  distance  to 
the  inside  of  the  hole;  as  7/16,  the  dimension  there  indicating  that 
13/32  is  the  maximum  size  best  to  put  in  on  that  part. 

Chairman  Souther: — Then  you  would  allow  1/32? 

B.  B.  Bachman: — Roughly  speaking  I  think  that  is  about  right. 

H.  G.  McComb: — When  we  come  to  use  the  yoke  and  rod  end  pins 
we  are  really  interested  in  the  thickness  of  the  yoke  with  which  we  can 
use  them  to  advantage.  Mr.  Bachman's  suggestion  of  putting  a  line  in 
representing  the  scope,  you  might  say,  of  the  pin,  would  fully  an- 
swer drafting  room  requirements. 
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Chairman  Souther: — The  pin  is  to  be  standardized  for  the  rod 
end,  which  is  standard. 

F.  A.  Whitten: — But  we  use  the  pin  for  other  purposes. 

B.  B.  Bachman: — I  have  taken  a  3/16''  pin  on  the  drawing  sub- 
mitted; dimension  D  is  31/64".  The  dimension  for  the  size  of  cotter 
pin  is  1/16\  Taking  1/32"  from  31/64"  leaves  29/64".  I  think  it 
will  figure  several  thousandths  over  that,  owing  to  the  clearance  of 
the  hole.  The  width  of  the  yoke  taking  fi  3/16"  pin  is  just  7/16" ;  so 
not  very  much  clearance  has  been  allowed  between  ttie  bottom  of 
the  hole  and  the  side  of  the  yoke  to  get  the  cotter  in. 

F.  A.  Whitten: — Is  a  tolerance  specified  for  the  rod  end  width? 

B.  B.  Bachman: — No. 

F.  A.  Whitten: — Then  there  is  a  question  in  my  mind  whether 
there  would  not  be  trouble  in  getting  the  cotter  pin  in  because  of  in- 
sufficient clearance.     It  is  a  very  rough  job,  ordinarily. 

B.  B.  Bachman: — I  think  there  would  be,  because  it  is  rough 
metal.  The  samples  I  have  secured  were  usually  very  rough.  I  have 
never  measured  any  of  them. 

C.  E.  Davis: — For  general  use  it  seems  to  me  desirable  to  know 
the  space  between  the  head  and  the  hole.  Then  it  is  up  to  the  man 
in  selecting  a  pin,  to  put  a  piece  in  that  will  give  him  the  clearance 
he  requires.  You  cannot  put  an  imaginary  line  there,  it  seems  to 
me,  that  will  fit  all  cases  any  more  nearly  than  the  actual  dimension 
of  a  piece  of  metal  to  use. 

H.  G.  McComb: — I  would  like  to  ask  if  measurements  were  made 
of  a  number  of  commercial  pins  to  see  how  near  they  came  to 
standard. 

John  G.  Utz. — No,  we  were  not  standardizing  the  yoke;  we 
merely  used  the  dimensions  of  standards  for  the  yoke.  It  might  have 
been  better  to  dimension  the  yoke  in  decimals  with  tolerances. 

F.  A.  Whitten  : — I  believe  it  would  be  better  to  let  the  yoke  stand 
on  the  dimensions  that  are  g^iven  now,  taking  the  commercial  varia- 
tions as  they  come.  The  committee  should  see  that  there  is  ample 
clearance.  We  frequently  have  trouble  getting  the  cotter  pin  in.  The 
thing  is  not  going  to  work  any  worse  because  of  plenty  of  clearance 
there,  because  there  is  some  spring  tension  on  the  rods;  and  it  will 
not  get  tight  if  you  have  ample  clearance.  The  manufacturers  of 
commercial  rod  ends  do  not  want  unnecessarily  small  limits  of  manu- 
facture, of  course. 

John  G.  Utz. — The  holes  were  all  calculated,  using  the  yoke  end 
dimensions  and  allowing  three  thousandths  to  the  edge  of  the  hole. 
The  size  of  the  hole  being  determined  and  the  center  located,  fig^uring 
that  the  pin  is  smaller  than  the  hole  in  each  case,  would  add  a  few 
more  thousandths,  so  that  the  total  clearance  would  be  sufficient  to 
cover  all  contingencies.  That  is  the  basis  on  which  the  matter  has 
been  worked  out,  which  seems  quite  logical. 


Digitized  by 


Google 


172  S.  A.  E.  BULLETIN 

H.  G.  McComb: — May  I  ask  if  there  was  an  actual  trial  made  of 
rod  end  pins  of  these  dimensions? 

Chairman  Souther: — Yes,  we  have  samples  here. 

F.  A.  Whitten  : — Mr.  Davis  has  made  another  point  which  I  think 
is  a  good  one,  that  in  putting  two  pieces  together  in  this  way  we  in- 
troduce still  another  variable.  We  make  a  lever  and  buy  a  rod  of 
somebody  else;  we  have  a  variation  there;  we  put  the  fork  over  that 
and  get  another  variation.  The  committee  should  look  carefully  into 
the  location  of  the  hole  and  see  that  we  are  going  to  have  clearance 
enough  commercially  not  to  have  any  trouble.  I  believe  it  is  un- 
necessary that  the  yokes  should  be  within  .005". 

John  G.  Utz: — These  samples  are  made  right  up  to  dimensions. 

H.  G.  McComb: — I  believe  we  would  not  get  that  close  with  the 
two  variables. 

John  G.  Utz: — You  mean  in  the  case  of  a  brake  lever  yoke? 

H.  G.  McComb:— Yes. 

B.  B.  Bachman: — We  always  make  the  lever  end  small  enough  to 
go  in. 

Chairman  Souther: — The  only  thing  we  can  do  is  to  bring  this 
matter  to  the  careful  consideration  of  the  committee. 

C.  E.  Davis: — It  seems  to  me,  Mr.  Chairman,  that  that  might  be 
referred  back,  the  same  as  in  regard  to  the  28  drill. 

Chairman  Souther: — Exactly.  The  matter  of  the  distance  be- 
tween the  under  side  of  the  head  and  the  nearest  edge  of  the  hole 
goes  back  to  the  committee  with  the  request  that  liberal  commercial 
clearance  between  the  side  of  the  yoke  and  the  cotter  pin  be  allowed. 

John  G.  Utz: — The  only  way  to  make  that  clearance  is  to  throw 
everything  into  decimals.  We  have  not  had  any  decimals  yet  in  the 
specifications. 

Chairman  Souther: — We  do  not  want  to  make  the  work  any 
closer.    We  want  to  take  1/32  instead  of  thousandths. 

F.  A.  Whitten: — The  tool-maker,  the  man  who  makes  the  jigs, 
is  quite  used  to  accurate  measurements.  What  we  are  really  inter- 
ested in  is  how  easily  the  cotter  pin  goes  into  the  hole.  We  do  not 
really  care  very  much  about  the  trouble  the  tool-maker  has  in 
measuring  thousandths,  because  he  does  that  every  day.  He  is  the 
one  man  who  is  thoroughly  competent  to  do  that.  We  want  to  save 
not  for  the  man  who  makes  the  jigs  once,  but  for  the  man  who  puts 
in  thousands  and  thousands  of  cotter  pins  a  year;  we  want  to  save 
his  time.  The  closeness  of  the  pin  to  the  side  of  the  yoke  is  of  no 
importance. 

B.  B.  Bachman: — Mr.  Chairman,  I  have  gone  to  the  trouble  of 
figuring  this  clearance  out.  In  every  case  there  is  just  .022"  between 
the  side  of  the  yoke,  if  it  be  actually  within  the  dimension  given  on 
the  data  sheet,  and  the  inside  of  the  cotter  pin,  if  it  be  jammed  up 
against  the  far  side  of  the  hole. 
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SPARK  PLUG  SHELLS  AND  THREAD  DATA 
John  G.  Utz: — The  next  subject  is  that  of  spark  plug  shells  and 
spark  plug  thread  gages.     The  two  sizes  of  shell  are  different  above 
the  threaded  portions,  to  permit  the  use  of  two  sizes  of  porcelain. 

V\iLX.S  ACR05^   FLAT4  ^  a. 


SMALL  HEX.  LARGE  HEX . 

Al-l.  OlMenSIOIW  IN  INCHCS 

ALL.  0\MEN5tOhl5    eELOW  SHOUL.DCR.  ARH. 
lOiHTICAL  rOft    OOTVA 

Chairman  Souther: — Attention  should  be  called  to  the  fact  that 
the  new  recommendation  does  not  involve  a  change  of  the  present 
spark  plug  standard,  but  merely  the  addition  of  another  shell  to  take 
a  larger  porcelain.  The  larger  porcelain  has  been  generally  accepted 
as  a  good  thing.  Are  there  any  remarks?  Those  in  favor  of  submit- 
ting the  report  to  the  Society  at  the  January  meeting,  sigrnify  by 
saying  "aye."    Opposed  "no."    It  is  a  vote. 

John  G.  Utz: — If  spark  plug  taps  art  made  to  dimensions  shown 
on  the  accompanying  table,  the  plugs  can  be  turned  in  by  hand,  using 
a  wrench  only  for  final  tightening.  This  table  of  dimensions  is  quite 
interesting,  inasmuch  as  it  does  not  refer  to  a  standard  thread,  as  far 
as  limits  and  tolerances  are  concerned.  A  very  fine  drawn  dimension 
is  worked  out  between  the  tap  and  the  plug,  so  as  to  have  a  free  turn- 
ing plug  that  can  be  put  in  by  hand.  We  all  know  what  it  means  to 
put  it  all  the  way  in  by  a  wrench.  Then  the  clearances  also  make 
it  more  possible  for  the  plug  to  pull  down  the  gasket  to  make  the 
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THREAD  DATA 
Ji—l&  U.  S.  S.  FORM  OF  THREAD 


Nominal 
Dimension 

THREAD   LIMITS 

Spark  Plug 

Tap 

Outside  diameter 

.875 

.872  Min. 
.875  Max. 

.877  Min. 
.879  Max. 

Pitch  diameter 

.839 

.836  Min. 
.839  Max. 

.841  Min. 
.843  Max. 

Reot  diameter 

.803 

.800  Min. 
.803  Max. 

.805  Min. 
.807  Max. 

Tap  Drill  Diameter 
Nominal  H  =  .812S 
.810  Min.      .813  Max. 
All  dimensions  in  inches. 


seat;  whereas,  with  a  tight-fitting:  thread,  with  a  little  lack  of  true- 
ness  in  either  the  thread  or  the  face  of  the  gasket,  you  would  not  get 
a  tight  gasket.  These  dimensions  have  been  worked  out  for  that  con- 
dition. The  tap  drill  diameter  recommended  makes  it  possible  to  buy 
a  13/16"  tap  drill  and  use  it  until  it  wears  down  to  .810"". 

B.  B.  Bachman  :— -The  root  diameter  of  the  tap  is  .805"  to  .807"; 
and  the  nominal  diameter  of  the  tap  drill  is  .8125",  with  limits  of  .810" 
to  .813".  How  are  these  two  figures  reconciled?  The  limits  imposed 
on  the  root  diameter  of  the  tap  drill  are  about  .005"  larger  than  the 
limits  placed  on  the  diameter  of  the  tap. 

John  G.  Utz  : — You  do  not  get  the  full  thread. 

B.  B.  Bachman  : — Then  what  do  those  figures  in  the  last  column 
mean,  the  root  diameter? 

John  G.  Utz: — They  refer  to  the  tap,  not  the  tap  hole. 

B.  B.  Bachman  : — I  thought  they  refer  to  the  hole  dimension. 

John  G.  Utz: — A  point  to  note  is  that  the  tap  to  be  used  for  the 
spark  plug  would  not  be  a  good  tap  to  use  for  tapping  %-18  for  any 
other  use. 

B.  B.  Bachman: — Is  it  figured  out  for  use  in  cast  iron? 

John  G.  Utz: — Yes. 

Chairman  Souther: — Are  there  any  remarks  on  this  subject? 
Inasmuch  as  there  is  no  objection,  it  will  be  submitted  to  the  Society 
at  the  January  meeting  for  discussion. 
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EXTENSION    OF    THREAD    STANDARD    BEYOND 
1%"  DIAMETER 

John  G.  Utz: — The  next  matter  of  interest  is  the  extension  of  the 
screw  thread  standard  beyond  1V6  inches.  We  herewith  submit  two 
sizes,  to  be  known  as  fine  and  coarse  threads;  this  being  the  standard 
for  threads  only,  without  any  regard  to  nuts  or  bolts.  The  form  of 
the  thread  is,  of  course,  the  U.  S.  Standard  as  in  the  S.  A.  E.  screw 
standard. 

The  coarse  threads  to  be  as  follows:  beginning  at  1%''  and  advanc- 
ing by  H"  increments  and  extending  to  2%"  inclusive,  twelve  threads 
per  inch. 

Beginning  with  3"  and  advancing  by  %"  increments  to  5%"  in- 
clusive, ten  threads. 

Beginning  with  6^^  and  advancing  by  ^"  increments  up,  eight 
threads. 

The  fine  threads  to  be  as  follows: 

Beginning  with  1%*  and  advancing  by  %"  increments  to  2%" 
inclusive,  eighteen  threads  per  inch. 

Beginning  with  3"  and  advancing  by  H''  increments  up,  sixteen 
threads. 

This  recommendation  is  presented  after  a  careful  survey  of  the 
data  submitted  by  twenty-two  large  motor  car  manufacturers,  to- 
gether with  data  submitted  by  parts  manufacturers  and  tap  manu- 
facturers. 

Present  practice  reveals  no  apparent  harmony  in  the  use  of  large 
screw  threads,  and  the  sizes  quoted  are  suggested  as  being  fairly  rep- 
resentative of  the  practice  thus  far  indicated.  Discussion  of  the 
merits  and  demerits  of  this  recommendation  is  requested. 

In  working  the  matter  out  we  had  two  things  in  mind:  first,  a 
standard  easy  to  memorize;  second,  two  kinds  of  threads,  one  for  use 
in  cast  metals  and  the  other  in  steel.  An  examination  of  the  sizes 
will  indicate  that  we  have  covered  the  ground  quite  thoroughly.  We 
find  in  the  reports  from  the  screw  and  tap  manufacturers  and  parts 
makers,  some  threads  running  as  high  as  8"  diameter. 

It  is  interesting  to  note  that  in  the  fine  thread  division  between 
1%"  and  2%"  inclusive,  which  practically  covers  the  sizes  for  valve- 
port  plugs,  a  2%"  valve  (outside  diameter)  will  just  drop  through 
a  2% ''-IS  tapped  hole.  Tap  2%  "-18  threads  and  you  will  just  have 
a  nice  hole  to  drop  through.  That  practice  is  used  by  a  good  many 
manufacturers.  It  avoids  going  into  sixteenths  or  decimals,  which 
we  find  in  a  great  many  cases. 

The  coarse  thread  standard  can  be  used  on  bolts,  axle  shafts, 
crankshafts  and  in  various  places  where  large  diameters  are  needed 
on  steel.  The  finer  threads  will  work  out  nicely  with  cast-iron.  Some 
desire  a  coarse  thread  in  cast  aluminum;  in  that  case  they  can  use 
the  coarse  standard. 
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We  are  making  this  report  as  one  of  progress,  for  comment  or 
criticism.    I  hardly  think  it  is  ready  for  adoption. 

Chairman  Souther: — Have  any  drawings  or  samples  been  made? 

John  G.  Utz: — No,  because  all  that  we  are  attempting  to  stand- 
ardize is  the  number  of  threads  per  inch. 

C.  E.  Davis: — It  seems  to  me  that  it  would  be  desirable  to  exam- 
ine closely  the  pitches  of  the  finer  threads,  so  that  in  large  diameters 
they  will  not  be  too  line.  When  seated  firmly  the  fine-pitch  thread 
is  very  hard  to  loosen.  There  is  an  angle  of  friction  that  has  been 
pretty  well  worked  out,  which  up  to  a  certain  limit  will  "hold  and 
let  go."  Where  you  go  beyond  that  angle  it  is  almost  impossible  to 
loosen  the  thread. 

John  G.  Utz: — We  encountered  that  in  discussing  this  matter. 
We  had  before  us  the  railroad  standard,  in  which  a  finer  thread  than 
the  regular  U.  S.  standard  is  used  in  large  diameters.  Up  to  about 
8"  our  coarse  threads  were  within  safe  limits  according  to  that 
standard.    Beyond  8"  diameter  there  may  be  the  difficulty  mentioned. 

C.  E.  Davis: — How  about  the  fine  threads? 

John  G.  Utz: — There  may  be  trouble  with  them  also  in  that 
respect. 

C.  E.  Davis: — In  railroad  work  heavy  tools  and  wrenches  are 
customary.  We  do  not  use  as  heavy  tool  equipment  with  the  auto- 
mobile. 

P.  A.  Whittbn: — We  use  a  great  many  threads  of  5  to  8  inches 
diameter.  These  are  almost  invariably  on  dust  rings  and  so  forth,  on 
which  there  is  no  pressure.  They  are  screwed  up  by  means  of  a 
spanner  wrench  and  taken  off  in  the  same  way,  without  any  particu- 
lar pressure  on  the  threads. 

John  G.  Utz: — That  probably  obviates  the  difficulty. 

F.  A.  Whitten: — We  use  sixteen  threads  on  all  hub  caps  up  to  6''» 
if  not  larger.  Sixteen  threads  is  our  universal  standard  for  all  large 
diameters  on  malleable  iron,  cast  steel,  etc. 

John  G.  Utz  : — The  proposed  standard  above  3  inches  is  16. 

F.  A.  Whitten: — That  accords  with  what  we  have  been  doing 
for  the  last  three  years  on  large  hubs. 

John  G.  Utz: — The  finest  pitch  standard  proposed  is  16  for  large 
diameters. 

F.  A.  Whitten: — We  use  that  for  holding  bearings  in  place  and 
to  take  the  thrust  of  the  wheel,  and  have  had  no  trouble  with  6"  and  6^^ 
diameters. 

John  G.  Utz: — Giving  the  thread  some  length,  inch  or  inch  and 
half? 

F.  A.  Whitten  : — Yes,  we  have  an  inch  where  there  is  any  thrust. 
The  hub  caps  have  a  thread  at  least  an  inch  long.  I  believe  there  will 
be  no  trouble  with  the  threads  as  proposed. 

B.  B.  Bachman: — Our  front  axle  spindle  has  IVi"  thread  diam- 
eter.    The  full-floating  axle  end  has  2%"  diameter.     In  both  those 
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places  we  use  ten  threads.  Some  years  ago  we  used  16  threads.  We 
found  this  was  absolutely  unsatisfactory  and  changed  to  10.  I  have 
no  means  of  knowing  what  12  would  have  done.  Twelve  might  have 
been  just  as  satisfactory  as  10.  When  making  the  change  we  made 
samples  of  both  10  and  12.  The  consensus  of  opinion  was  that  under 
the  circumstances  the  10-thread  made  a  very  much  better-looking  job. 

F.  A.  Written: — We  used  12  for  those  same  diameters.  So  far 
as  I  know  it  has  not  given  any  trouble  on  the  axle. 

B.  B.  Bachman: — I  do  not  believe  it  would. 

John  G.  Utz: — Twelve  is  very  good  for  steel  for  that  size.  We 
discussed  the  subject  pro  and  con.  Nothing  has  been  mentioned  yet 
that  leads  very  far  away  from  what  we  have  laid  down. 

B.  B.  Bachman: — I  think  you  are  not  very  far  out  of  the  way. 

PHYSICAL    PROPERTIES    OF    STEEL 

K.  W.  Zimmerschied: — Mr.  Chairman,  the  Iron  and  Steel  Division 
during  the  past  half  year  or  so  has  been  paying  special  attention 
to  the  problem  of  presenting  a  set  of  data  sheets  which  would  show 
the  physical  properties  which  can  be  expected  from  each  steel  when 
griven  the  most  widely  used  heat  treatment  applied  to  that  specifica- 
tion. Your  sub-committee  is  now  able  to  present  tentative  tabulations 
and  curves  for  carbon  steels  numbers  1020,  1025,  1035  and  1045.  These 
tabulations  have  been  blue-printed  and  submitted  to  the  Iron  and 
Steel  Division  as  a  whole  for  their  criticism,  looking  toward  the  for- 
mulation of  principles  which  will  allow  of  the  extension  of  the  work 
to  cover  alloy  steels  as  well.  When  that  work  is  completed  the  com- 
mittee will  present  the  final  results  for  publication.  For  the  benefit 
of  the  Standards  Committee  as  a  whole  I  might  say  that  at  the  sum- 
mer meeting,  and  in  the  Bulletin  reporting  the  summer  meeting,  a 
reproduction  of  one  of  these  model  curve  sheets  to  a  small  scale  was 
made. 

I  do  not  believe  it  would  be  of  interest  to  the  committee  as  a  whole 
to  go  over  the  principles  which  we  have  laid  down  for  our  work,  as 
these  cover  about  four  typewritten  pages.  On  the  sheets  which  we 
have  drawn  are  tabulated  the  minimum  physical  properties  which 
can  be  expected  under  ordinary  commercial  conditions,  using  commer- 
cial grades  of  steel,  treated  in  commercial  equipment,  which  is  regu- 
lated by  reasonably  accurate  pyrometers;  and  these  tabulations  are 
then  converted  into  curves,  the  abscissae  and  ordinates  of  which  are 
percentages  in  reduction  of  area  and  elongation,  tensile  and  elastic 
limits  in  thousands  of  pounds  per  square  inch,  and  temperatures  at 
which  the  work  is  drawn  back  in  quenching. 

It  is  firmly  believed  that  we  will  have  the  carbon  steel  data  ready 
for  publication  at  the  midwinter  meeting,  and  that  the  alloy  steel  data 
will  follow  as  soon  as  we  can  finish  the  work. 

J.  G.  Perrin: — May  I  ask  if  the  relation  between  the  heat  treat- 
ments and  the  physical  properties  is  determined  by  the  average  of  a 
number  of  experiments  conducted  at  the  same  time? 
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K.  W.  ZiMMERSCHiED : — Yes,  we  have  returns  from  the  members  of 
the  committee  and  their  steel  companies,  and  automobile  companies 
who  have  laboratories,  the  literature,  and  so  forth. 

J.  G.  Perrin  : — They  are  the  averages  covering  the  possible  ranges 
of  steel  treatment? 

K.  W.  ZiMMERSCHiED: — The  steel  treatment,  size  treated,  in  fact, 
all  the  factors  that  we  could  think  of. 

Chairman  Souther: — Judging  from  what  we  have  seen  here 
today  in  committee,  it  seems  that  we  are  getting  together  from  the 
best  sources  information  as  to  what  can  be  expected  from  steels  of 
all  kinds.  The  information  will  be  in  such  concise  form  that  our 
members  will  be  able  to  consult  it  and  select  steel  which  has  the  right 
strength  and  toughness.  I  do  not  know  of  any  other  place  where  that 
information  can  be  had.  The  task  is  coming  to  an  end.  I  itelly 
thought  there  would  be  no  end  to  it.  I  thought  the  problem  was  too 
complicated  to  put  on  paper.  Mr.  Zimmerschied  has  worked  it  into 
such  shape  that  I  have  changed  my  mind,  and  I  think  the  Society  will 
be  proud  of  what  is  to  come.  Our  engineers  will  have  before  them 
in  concise  form  data  that  will  make  their  work  materially  easier  and 
more  exact. 

STEEL  CASTINGS 

The  only  other  question  that  has  come  up  before  the  Iron  and 
Steel  Division  is  that  of  steel  castings.  This  will  probably  be  handled 
by  considering  what  shall  be  done  by  the  American  Society  for  Test- 
ing Materials,  and  adopting  their  specifications  if  they  shall  prove 
applicable  to  motor  car  practice. 

Chairman  Souther: — I  want  to  add  that  there  is  a  movement  on 
foot  that  the  American  Society  for  Testing  Materials  shall  adopt  our 
specifications  for  steels.  There  seems  to  be  no  great  obstacle  in  the 
way.  If  that  becomes  possible,  it  will  strengthen  both  organizations 
-<ery  much  in  this  respect. 

E.  R.  Whitney:— I  understand  that  the  present  S.  A.  E.  specifica- 
tions cover  only  one  carbon  in  steel  castings? 

Chairman  Souther: — The  American  Society  for  Testing  Ma- 
terials has  more. 

E.  R.  Whitney: — I  understand  that  they  have  at  least  two.  Is 
it  the  intention  to  add  two  or  more  carbons? 

Chairman  Souther: — The  idea  is  that  there  shall  be  at  least  two 
qualities  of  steel  castings.  Whether  more  shall  be  necessary  will 
depend  upon  the  deliberations  of  the  committees  of  the  two  societies. 

SPRING  DATA 
C.  W.  McKinley: — The  Springs  Division  finds  a  great  deal  of 
work  before  it.    We  have  gone  back  in  order  to  get  the  meat  out  of 
the  various  reports  that  have  been  ma^e  to  but  not  adopted  by  the 
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Society.  We  are  unable  to  report  at  the  present  time  any  reoommen- 
dations  in  this  connection.  We  will  have  a  meeting  on  December  15th» 
at  which  we  will  go  into  the  subject  much  further,  and  expect  to  have 
a  report  which  we  can  present  at  the  next  Standards  Committee 
meeting.    That  is  as  regards  leaf  springs. 

We  have  had  some  material  on  helical  springs  presented  to  us  by 
the  Data  Sheet  Division,  referring  to  springs  of  from  1/5"  in  diameter, 
.016  wire,  to  springs  of  bW  diameter,  .362  wire.  The  data  give  safe 
deflections  for  single  coils  for  three  different  moduli  of  elasticity;  con- 
taining a  formula  and  a  short  method  of  reducing  these  deflections 
which  are  for  round  wire,  to  the  same  for  square  wire,  and  also  for 
brass  and  other  materials.  It  is  the  suggestion  of  the  committee  that 
this  be  turned  over  to  the  Data  Sheet  Division,  to  be  checked  and  is- 
sued in  data  sheet  form. 

STANDARD  SIZES  OF  PNEUMATIC  TIRES 

£.  R.  Hall:— The  first  thing  the  Pleasure  Car  Wheels  Division 
took  up  this  morning  was  the  consideration  of  limiting  standard  tire 
sizes,  which  has  been  suggested  in  our  previous  report.  We  have 
succeeded  in  cutting  down  some  forty-six  to  fifty-four  sizes  that  are 
listed  now,  to  a  list  of  nine  sizes,  which  will  probably  include  a  86x6, 
but  which  we  cannot  put  before  you  for  action  just  now  for  the  same 
reason  that  it  was  not  submitted  for  action  at  the  midsummer  meet- 
ing of  the  Society,  namely  that  the  Clincher  Automobile  Tire  Manu- 
facturers' Association  has  not  come  to  an  agreement  as  to  just  what 
the  additional  b"  rim  shall  be.  This  involves  the  determining  of  a  new 
rim  contour.    The  matter  is  now  under  advisement 

R.  S.  Bryant: — Mr.  Hall,  do  you  not  mean  the  construction  of  a 
new  width  rim  not  involving  a  change  in  contour? 

Mr.  Haul: — A  number  of  suggestions  for  an  additional  6-inch  rim 
are  under  discussion.  It  seems  now  that  it  is  likely  to  be  a  rim  of 
the  same  profile  as  the  F  or  4%''  rim,  but  with  a  width  between 
clinches  half  way  between  the  width  of  the  present  F  or  4^^"  rim  and 
the  G  or  BMt"  rim. 

R.  S.  Bryant: — Then  you  are  going  to  maintain  the  contour  of 
the  F-section  rim? 

INFLATION  PRESSURES 
£.  R.  Hall: — Probably.  The  next  thing  that  we  considered  was 
the  advisability  of  standardizing  inflation  pressures  and  carrying  ca- 
pacities for  pneumatic  tires.  In  view  of  the  fact  that  this  matter  is  now 
under  consideration  in  the  Clincher  Automobile  Tire  Manufacturers' 
Association,  and  that  that  association  is  apparently  getting  to  a  point 
where  very  shortly  it  will  have  a  standard  of  this  sort,  it  was  deemed 
advisable  for  the  Society  to  await  the  action  of  the  Clincher  Automo- 
bUe  Tire  Manufacturers'  Association,  when  we  could  very  properly 
adopt  what  they  thought  best. 
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RIM  STANDARDIZATION 

The  matter  of  standardizing  rims  was  next  considered.  That 
seemed  to  be  something  that  a  majority  of  the  members  of  the  Divi- 
sion did  not  like  to  talk  about  very  much.  It  seems  at  the  present 
time  that  it  is  an  impossible  task,  and  we  decided  that  the  best  thing 
to  do  is  to  let  the  rim  situation  in  general  take  its  course  for  possibly 
a  year,  at  the  end  of  which  time  general  tendencies  may  develop  a 
new  situation,  in  which  conditions  may  be  much  better  for  standardiza- 
tion than  at  present.  The  members  of  the  Pleasure  Car  Wheels  Divi- 
sion are  divided  in  their  ideas  of  what  might  possibly  be  standardized 
in  the  way  of  rims,  and  in  that  condition  we  cannot,  of  course,  very 
well  put  a  proposition  to  the  rim  and  tire  manufacturers. 

The  report  of  the  committee  is  simply  one  of  progress,  as  you  see, 
without  anything  definite  at  the  present  moment. 

Chairman  Souther: — The  discussion  that  took  place  in  the 
conimittee  would  be  interesting  to  the  other  members  present 
here.  Take  particularly  the  proposed  standard  tire  sizes,  and 
how  to  get  them  used.  It  comes  right  back  to  human  nature. 
We  publish  a  perfectly  good  thing  in  every  way — so  acknowledged 
by  everybody  concerned — and  then  some  engineer  lays  down  a 
car,  built  around  a  tire,  you  might  say.  He  has  some  fancy 
that  a  certain  sized  tire  is  a  good  tire;  it  does  not  make  any  differ- 
ence whether  it  is  on  the  standard  list  or  not;  and  to  shake  him  ofiF 
of  that  becomes  a  very  practical  problem.  I  wish  we  could  have  that 
phase  of  the  situation  set  forth  here. 

E.  R.  Hall: — Mr.  Chairman,  I  did  not  give  the  sizes  that  we  had 
in  mind  because  they  have  been  printed  heretofore,  but  I  might  run 
over  them  again.  The  sizes  that  are  recommended  as  proper  practice 
for  the  vehicle  manufacturer  are  all,  as  they  should  be,  even  sizes,  al- 
lowing the  consumer  the  chance  to  oversize,  if  he  wants  to.  They 
are  30  x  3,  30  x  3%,  32  x  3%,  32  x  4,  34  x  4,  34  x  4%,  36  x  4%,  38  x 
5  % ;  with  the  probable  addition  of  the  36  x  5. 

The  tire  manufacturers  will  doubtless  produce  oversize  tires  for 
all  these  sizes,  so  that  if  the  vehicle  manufacturer  puts  out  his  car 
with  any  one  of  the  standard  list  tires,  and  the  consumer  adds  any- 
thing to  the  weight  of  the  car  in  the  way  of  excess  luggage  and  extra 
equipment,  and  wants  oversize  tires,  he  can  go  to  the  tire  manufac- 
turer and  get  them,  31  x  3%  for  the  30  x  3,  31  x  4  for  the  30  x  3%, 
and  so  on  down  the  list.  If  a  manufacturer  equips  with  any  over- 
size tire,  he  leaves  his  customer  no  chance  for  oversizihg.  Inci- 
dentally, the  customer  may  want  better  riding  qualities  than  are 
possible  with  the  tires  furnished  on  the  car.  He  can  obtain  these  and 
get  the  same  mileage  by  putting  on  an  oversize  tire  and  decreasing 
the  inflation  pressure. 

H.  W.  Slauson: — I  believe  that  one  of  the  strong  points  of  the 
proposed  list  is  that  every  tire  has  its  oversize,  a  size"  which  j^u 
may  have  instead  of  the  tires  that  you  pet  with  the  equipment;  and 
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an  important  feature  of  that,  I  believe,  is  the  increasing  tendency 
of  manufacturers  to  make  detachable  bodies  for  their  touring  cars, 
thus  tending  to  make  the  car  a  year  'round  vehicle  by  adding  a 
sedan  or  a  limousine  body,  which  will  weigh  from  200  to  500  pounds. 
The  car  driver,  therefore,  is  enabled  to  have  an  oversized  tire  that 
will  fit  his  standard  rims  for  these  heavier  bodies,  and  I  believe  that 
is  especially  necessary  because  these  heavier  bodies  are  used  in  win- 
ter when  roads  are  poorer  and  ruts  are  deeper  and  tire  wear  is 
greatly  increased  thereby. 

B.  B.  Bachman: — Am  I  to  understand  that  the  36  x  5  size  is 
to  be  adopted? 

Chairman  Souther: — There  is  today  no  legitimate  rim  to  take 
the  36  X  5. 

E.  R.  Hall: — Every  rim  company  is  making  a  36  x  5  rim,  which 
has  a  4^ -inch  contour. 

B.  B.  Bachman  : — Will  the  action  of  this  Society  have  any  weight 
with  of  the  Clincher  Tire  Association? 

Chairman  Souther: — It  is  having  its  weight. 
J.  G.  Perrin: — It  seems  to  me  that  the  5-inch  tire  would  be  a  de- 
cidedly advantageous  addition  to  the  list. 

C,  C.  Carlton  : — There  has  never  been  a  doubt  in  the  minds  of  the 
Clincher  Tire  Association  that  there  ought  to  be  a  5-inch  tire.  The 
question  has  been  whether  it  should  be  a  36-inch  tire  or  a  37-inch 
tire,  some  contending  that  the  rim  should  be  a  36  x  5  and  others  that 
it  should  be  a  special  37  x  5-inch  rim  with  a  wider  base  than  the  regu- 
lar F  section. 

H.  L.  Barton: — The  principal  difficulty  will  be  to  get  the  car 
manufacturers  to  use  the  standard  list  after  it  has  been  decided  upon. 

Chairman  Souther: — What  is  that  difficulty,  Mr.  Barton,  if  I 
may  inquire? 

H.  L.  Barton: — Indifference.  The  car  makers  can  get  any  size 
tires  they  think  they  want. 

Chairman  Souther: — How  does  this  operate? 

H.  L.  Barton  : — To  the  disadvantage  of  any  standardization.  The 
engineer  probably  designs  a  car  for  a  standard  size  tire.  When  he 
gets  the  car  finished,  it  is  heavier  than  he  intended;  therefore  he 
puts  oh  an  oversize  tire.    He  does  not  jump  to  the  next  even  size. 

W.  T.  N6RT0N,  Jr.: — Is  that  a  reflection  on  the  engineers,  that 
they  do  not  know  what  they  are  going  to  build? 

H.  L.  Barton: — It  very  often  works  out  that  way.  I  think  it  is 
probably  the  universal  experience — it  certainly  is  ours — that  a  car 
almost -invariably  weighs  more  than  it  was  intended  to  weigh  when 
the  design  was  begun. 

W.  T.  Norton,  Jr.  : — More  than  was  guessed. 

H.  L.  Barton  : — More  than  we  intended  it  to  weigh  when  we  began 
te  design  it.  It  seems  to  me  that  the  he^t  possible  way  to  start,  the 
movement  is  for  the  tire  makers  themselves  to  decide  on  standards 
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that  they  think  would  be  proper  and  then  make  a  differential  in  price 
against  the  sizes  which  are  not  standard.  The  large  concerns  can 
buy  any  size  tires  they  choose,  and  get  them  at  the  same  prices  as 
standards  because  of  the  quantity  they  use.  But  if  the  customers 
could  not,  they  would  eventually  bring  pressure  to  bear  on  the  car 
manufacturers. 

Chairman  Souther  :—That  is  absolutely  the  key  to  the  whole 
situation.  Mr.  Barton  stated  it  in  a  very  few  words  very  clearly.  We 
have  to  act  through  the  public  and  make  them  say  "We  do  not  want 
anything  but  standard  tires,  because  we  can  get  them  for  less  than 
we  can  get  the  non-standard."  That  will  very  soon  discourage  the 
motor  car  designers  and  the  motor  car  builders  from  suggesting  any- 
thing else. 

Do  the  large  manufacturers  of  cars  use  any  of  the  tires  on  the 
proposed  Standard  list? 

E.  R.  Hall: — About  eighty-five  per  cent,  of  the  tires  used  are  of 
the  sizes  specified  in  that  list. 

Chairman  Souther: — There  are  no  freaks  on  that  list 

W.  M.  Newkirk: — I  do  not  then  see  wherein  the  objection  raised 
a  while  ago  holds. 

Chairman  Souther: — My  theory  is  that  the  designer  does  not  give 
enough  thought  to  the  subject.  He  may  have  a  fancy  to  start  with; 
nobody  correcting  him,  he  goes  nicely  along. 

H.  L.  Barton  : — The  point  is  that  the  designer  will  start  out  with 
a  standard  tire  and  wind  up  with  an  oversize  tire. 

Chairman  Souther: — It  surely  is  wrong  to  aim  at  an  oversize 
tire  to  start  with,  and  I  believe  it  is  wrong  to  permit  designers  when 
they  do  change,  to  take  the  oversize  rather  than  the  next  even  size. 

R.  S.  Bryant: — If  this  list  of  tire  sizes  is  recommended  by  the 
Society  and  placed  in  the  hands  of  all  of  the  engineers,  will  they  not 
have  something  definite  to  work  from,  rather  than  their  fancy?  They 
will  have  something  absolutely  positive  recommended  by  tire  manufac- 
turers. 

C.  C.  Carlton: — ^As  showing  the  almost  hopelessness  of  the  situ- 
ation, I  would  say  that  one  of  the  large  car  manufacturers  started  out 
before  their  car  was  even  designed,  with  a  determination  to  put  a 
33  X  4  tire  on  the  car,  whatever  the  car  might  ultimately  turn  out  to 
be.    No  hope  was  left  of  the  consumer  getting  an  oversize. 

R.  McA.  Lloyd: — Does  the  85  per  cent,  that  was  referred  to  in- 
clude over  sizes? 

C.  C.  Carlton: — No. 

E.  R.  Hall: — If  this  Society  publishes  a  standard  list  of  tire  sizes, 
it  should  show  only  the  even  tire  sizes  and  not  the  odd  or  oversize  tire 
sizes.  The  published  list  will  go  before  the  car  manufacturers;  we 
want  them  to  use  the  even  sizes.  The  tire  manufacturers  will  doubt- 
less manufacture  oversize  tires  in  every  case,  for  consumers  who  wish 
them,  and  at  reasonable  prices,  but  we  want  to  keep  the  oversize  tires 
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away  from  the  car  manufacturer,  insisting  that  he  use  a  tire  from  the 
published  list  as  initial  equipment. 

H.  L.  Barton  : — Is  it  a  fact  that  86  per  cent,  of  all  the  tires  manu- 
factured are  included  in  the  proposed  list  of  standard  even  sizes? 

E.  R.  Hall: — ^Yes,  approximately  85  per  cent. 

H.  L.  Barton: — Then  the  other  fifteen  per  cent,  ought  not  to  be 
very  difficult  to  swing. 

Chairman  Souther: — This  standard  tire  size  propaganda  strikes 
me  as  one  of  the  most  important  things  we  have  been  able  to  start  in 
connection  with  our  work,  and  I  believe  that  we  all  ought  to  put  our 
shoulders  to  the  wheel  and  push  it  very  hard. 

INFLATION  PRESSURES 

E.  R.  Hall: — The  tire  companies  represented  in  the  Clincher  Tire 
Manufacturers'  Association  all  seem  to  have  come  gradually  to  the 
conclusion  that  there  should  be  a  new  list  of  carrying  capacities  and 
inflation  pressures  which  would  take  into  consideration  actual  prac- 
tice among  machine  drivers  and  which  could  more  readily  be  lived  up 
to.  This  list  will  probably  be  a  little  more  stringent  in  requirements 
than  the  present  actual  average  practice,  which  is  hard  on  tires  and 
which  we  want  to  remedy  if  we  can.  We  assume  that  if  we  make  a 
list  that  is  more  reasonable  than  the  present  list,  we  can  get  the  con- 
sumers to  live  up  more  closely  to  what  we  desire,  than  by  adhering  to 
the  current  very  arbitrary  list.  We  have  in  mind  allowing  a  consumer 
to  judge  for  himself  what  the  inflation  pressure  of  the  tire  should 
be  and  to  adjust  it  within  certain  limits  to  the  load  that  he  is  carrying. 

C.  C.  Carlton: — I  want  to  explain  to  the  men  here  who  are  not 
living  with  tires  every  day  what  the  consumer's  problem  is.  You  and 
I,  who  cannot  afford  a  big  high-priced  car,  would  have  a  car  that  runs 
on  32  X  3  V&  tires,  the  standard  equipment  of  the  manufacturer.  The 
20-pound  rule  gives  that  tire  a  70-pound  inflation  pressure.  Suppose 
we  put  on  that  car  33  x  4  tires.  Why  do  we  spend  money  for  those 
oversize  tires?  We  have  two  things  in  mind,  probably:  greater  tire 
life,  greater  service  from  the  tires;  and,  perhaps  more  important, 
easier  riding  qualities.  Following  the  rules  laid  down  by  practically 
every  tire  company  at  the  present  time,  we  should  put  80  pounds 
pressure  in  the  tires.  Is  the  consumer  going  to  put  10  pounds  more 
air  pressure  in  his  tire  and  retain  the  same  hard  riding  he  had  with 
the  32x3%? 

The  thing  that  the  tire  companies  are  trying  to  work  out,  it  seems 
to  me,  is  some  method  whereby  the  consumer  can  get  a  little  easier 
riding  instead  of  the  hard  bumps  that  he  gets  with  the  70  pounds  in 
the  32  by  3  V^.  Personally  I  am  very  frank  to  say  that  I  put  a  83  x  4" 
on  to  secure  easier  riding.  And  I  carry  60  instead  of  80  pounds  pres- 
sure. If  the  load  remains  the  same,  it  stands  to  reason  that  the  pres- 
sure ought  to  be  lower, 
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W.  T.  Norton,  Jr.: — I  believe  that  the  average  car  owner  buys 
oversize  tires  to  increase  the  mileage.  I  think  that  the  average  chauf- 
feur in  New  York  City  would  not  notice  the  difference  between  70  and 
80  pounds  pressure  in  his  tires. 

C.  C.  Carlton: — Yes  he  would.  If  I  get  over  60  pounds,  I  know 
it  right  away. 

E.  R.  Hall: — A  great  many  cars  have  had  tires  of  insufficient  size, 
which  wore  out  prematurely,  thus  forcing  the  consumer  to  put  on 
an  oversize  tire  in  order  to  get  better  mileage  for  his  money.  If  cars 
were  equipped  with  proper  sized  tires  in  the  first  place,  the  para- 
mount idea  in  over  sizing  would  be  easier  riding  qualities. 

H.  W.  Slauson  : — I  have  been  in  touch  during  the  past  few  weeks 
with  several  hundred  car  drivers  who  have  been  dissatisfied  with  their 
tires,  principally  on  account  of  the  lack  of  mileage;  in  every  instance 
they  say  ''I  own  a  car  of  a  certain  weight  and  use  tires  of  a  certain 
size;  my  tire  mileage  is  only  so  much.  How  can  I  improve  my  tire 
equipment?" 

It  is  a  question  of  whether  the  owner  is  running  with  proper 
inflation  pressure,  and  also  whether  he  has  proper-sized  tires.  I  think 
that  the  man  who  has  pursued  the  subject  to  the  point  indicated  will 
try  his  best  to  follow  out  the  manufacturer's  tables.  If  he  must  carry 
an  80-pound  pressure  in  a  4-inch  tire,  if  it  carries  a  car  of  one  weight, 
I  believe  that  he  will  take  advantage  of  leeway  given  by  the  tire  manu- 
facturer if  he  says  that  the  motorist  need  only  carry  60  pounds  pres- 
sure with  a  lighter  car  with  the  same  size  tires,  knowing  that  his 
tire  life  is  dependent  on  the  inflation  pressure. 

I  think  that  most  tire  manufacturers  agree  that  the  percentage  of 
deflection  of  the  tire  is  the  important  factor.  There  is  a  certain  al- 
lowable percentage  of  deflection,  some  companies  say  9  per  cent.,  some 
as  high  as  15  per  cent.  Certainly  deflection  is  directly  proportional  to 
the  total  pressure  per  square  inch,  and  if  a  given  deflection  is  allow- 
able, why  should  a  4-inch  tire,  for  example,  be  pumped  to  the  same 
pressure  for  a  2,200-pound  car  as  for  a  3,000-pound  car? 

I  have  found  that  the  average  tiring  of  most  cars  runs  between  .5 
and  .6  pound  weight  per  cubic  inch  of  tire  volume.  I  have  been  asking 
the  manufacturers  whether,  taking  .5-pound  pressure  per  cubic  inch 
of  tire  volume  as  normal  tiring,  if  the  car  weight  works  out  with  the 
oversize  tires  as  .4  pound,  the  driver  need  have  only  4/5  of  the  total 
prescribed  nominally  for  the  tire.  I  think  it  becomes  to  a  large  ex- 
lent  a  matter  of  the  car  manufacturer  publishing  the  weight  of  his 
car.  I  think  we  are  coming  to  that;  it  is  being  done  a  great  deal.  If 
he  doe's  not  publish  the  weight  of  his  car,  there  is  no  way  of  knowing 
the  relative  tire  equipment  needed — the  "tiring  factor,"  you  might 
say.  If  the  manufacturer  does  not  give  the  weight,  the  man  will 
weigh  the  car  on  the  first  scales  he  comes  to,  and  they  may  be  coal 
scales  and  he  will  have  a  false  impression  of  the  car  all  the  rest  of 
his  life. 
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E.  R.  Hall: — The  under-inflation  condition  has  been  recognized 
for  a  long  time,  and  it  is  very  unsatisfactory.  Another  bad  condition 
which  exists  universally  is  overloading.  In  checking  the  weight  of 
American  cars  and  the  size  of  tires  with  which  they  are  equipped  by 
their  manufacturers,  we  find  that  considerably  over  ninety  per  cent, 
of  them  leave  the  factories  on  overloaded  tires.  We  made  tentatively 
a  table  allowing  ten  per  cent,  more  carrying  capacity  than  the  average 
table  now  offered  by  the  tire  manufacturers  allows,  and  found  that 
even  with  this  allowance  over  eighty  per  cent,  of  the  cars  were  on 
overloaded  tires. 

W.  T.  Norton,  Jr.: — I  believe  that  condition  is  due  primarily  to 
the  tire  companies.  When  we  get  a  car  built,  the  tire  manufacturer 
will  say  "Why,  surely,  a  36  x  4  tire  will  carry  the  car.  We  guaran- 
tee that.  We  will  sign  on  that  basis."  That  is  not  engineering;  com- 
mercialism creeps  in."  If  you  can  save  something  on  a  tire,  you  are 
going  to  save  it.  The  objectionable  condition  is  not  attributable  to 
the  engineer. 

H.  W.  Slauson  : — I  believe  that  the  man  who  intends  to  use  over- 
size tires  on  his  car,  wants  to  put  the  matter  down  in  dollars  and 
cents,  and  be  shown  that  he  will  obtain  a  greater  proportion  of  in- 
creased mileage  than  the  added  cost  of  the  oversize  tire  represents. 
If  the  oversize  tire  costs  fifty  per  cent,  more  than  the  original  equip- 
ment, and  he  is  getting  3,500  miles,  he  wants  to  know  pretty  certainly 
that  for  the  additional  dollars  he  will  get  fifty  per  cent,  additional 
mileage. 

Chairman  Souther: — There  is  something  in  Mr.  Norton's  con- 
tention. There  is  more  than  one  way  of  meeting  competition;  one 
way  is  when  pressure  is  brought  to  bear  by  a  purchasing  agent.  The 
tire  maker  takes  a  chance  and  delivers  a  slightly  smaller  tire  than  he 
would  really  like  to  deliver.  That  condition  is  not  confined  entirely  to 
tires. 

H.  G.  McComb: — I  think  the  practical  difficulty  is  in  the  use  of  the 
inefficient  type  of  tire  gage,  with  a  mark  to  show  what  the  tire  pres- 
sure is.  In  garages  I  would  suggest  air  taps  for  various  size  tires.  If 
you  went  into  a  garage  and  found  a  tap  marked  ''4-inch  tires,"  you 
would  be  likely  to  go  to  that  tap  to  inflate  a  tire  of  that  size.  It 
would  certainly  not  be  a  large  undertaking  to  have  the  pressures  re- 
duced for  the  various  sizes  of  tire  in  common  use. 

Calipers  for  Determining  Proper  Tire  Inflation 
H.  W.  Slauson  : — The  tire  caliper  is  an  instrument  with  two  scales 
on  it,  the  one  on  which  the  original  reading  is  to  be  made  being  ad- 
justed for  the  upper  portion  of  the  tire,  while  the  other  is  the  one 
from  which  the  reading  is  to  be  made  when  it  is  taken  at  the  point 
.of  application  of  the  weight.  There  is  a  certain  allowable  difference 
in  those  readings,  this  being  in  one  make  of  instrument  nine  per  cent. 
The  lower  point  of  the  tire  is  read  on  the  upper  scale,  and  if  the  same 
nominal  reading  is  shown  on  it  as  on  the  lower  scale,  on  which  the 
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upper  point  of  the  tire  is  read,  a  nine  per  cent,  flattening  of  the  tire 
is  indicated. 

Chairman  Souther:— Permissible  flattening? 

H.  W.  Slauson: — Yes,  a  deflection  that  is  permissible.  I  do  not 
know  whether  the  difference  in  thickness  at  different  portions  of  the 
tire  would  give  sufficiently  false  readings  to  throw  them  oflP  or  not. 
I  know  that  in  using  the  caliper  one  has  to  be  careful  not  to  include 
the  lettering  on  the  tire — ^the  manufacturer's  name.  That  would  give 
a  false  reading. 

W.  T,  Norton,  Jr.: — The  different  makes  of  tires  do  not  have 
the  same  outside  diameter  for  a  given  nominal  size. 

H.  W.  Slauson  : — That  does  not  make  any  difference.  You  do  not 
need  to  know  what  the  tire  is. 

Chairman  Souther: — The  caliper  simply  gives  relative  readings 
between  the  top  and  bottom  of  an  inflated  tire  on  a  car? 

H.  W.  Slauson: — Yes.  The  9  per  cent,  variation  is  constant 
on  the  two  scales. 

Chairman  Souther: — The  reading  on  the  scale  is  almost  self- 
explanatory.  The  bottom  scale  reads  "Sectional  dimension  off  the 
ground."  That  is  so  much.  You  slip  the  caliper  along  and  at  the 
upper  scale  you  find  "Sectional  dimension  on  the  ground."  The 
ordinary  observer  does  not  know  anything  except  that  the  reading 
should  be  so  much  off  the  ground  and  so  much  on  the  ground,  with  the 
load  on  the  tire. 

H.  W.  Slauson  : — The  readings  of  the  two  scales  should  coincide. 
You  might  read  4%  off  the  ground;  when  the  tire  is  properly  inflated 
the  reading  should  be  4%  also  on  the  scale  representing  the  caliper 
position  at  the  point  of  greatest  tire  deflection. 

TAPER  ROLLER  BEARING  SIZES 

F.  G.  Hughes: — The  Ball  and  Roller  Bearings  Division  met  this 
morning  to  consider  the  standardization  of  taper  roller  bearings,  and 
bearings  of  that  class,  which  is  the  line  of  work  which  has  been  taken 
by  the  committee  since  last  spring.  We  held  during  the  summer  a 
meeting  at  Cape  May,  at  which  one  of  the  members  of  our  committee, 
a  manufacturer  of  the  class  of  bearings  in  question,  submitted  to  us 
two  lists ;  one  a  list  of  the  bearing  sizes  in  common  use  covering  three 
hundred  odd  sizes  considered  by  some  necessary  for  the  proper  equip- 
ment of  motor  cars  today.  He  also  showed,  by  contrast,  a  list  con- 
taining some  forty-seven  sizes,  which  he  stated  in  the  breadth  of  his 
experience  would  cover  all  the  usual  and  necessary  sizes  for  the  prac- 
tical equipment  of  any  automobile.  Ours  is  the  same  sort  of  problem 
as  the  tire  committee  is  up  against,  whether  we  shall  leave  the  un- 
standardized  series  of  three  hundred  odd  sizes  or  reduce  this  to  a 
manufacturable  list  of  say  forty-seven  or  fifty  or  possibly  a  few  more 
sizes  which  will  cover  every  conceivable  need.  We  have  been  in 
correspondence  with  practically  every  maker  of  this  type  of  bearing, 
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asking  for  his  views  on  a  reduced  list  of  sizes.  We  have  had  very 
favorable  response  from  two  of  the  makers,  and  from  one  of  the 
makers  we  have  had  a  recommendation  to  leave  the  situation  alone, 
a  statement  in  effect  that  the  standardization  in  mind  would  be  not 
only  disadvantageous  to  the  bearing  manufacturer  but  also  work  to 
the  disadvantage  of  the  car  manufacturer. 

We  believe  that  three  hundred  sizes  are  not  as  good  as  fifty  sizes, 
if  the  fifty  sizes  meet  all  reasonable  and  rational  requirements.  We 
wish  to  get  recommendations  for  the  decrease  of  the  current  list, 
change  of  sizes  recommended  or  any  improvement  of  (or  comment 
upon)  the  list  from  the  bearing  manufacturers  first.  Secondly,  we 
propose  to  send  out  a  form  letter  to  the  largest  users  of  the  taper 
roller  type  of  bearing  in  the  car  field,  asking  them  for  criticism  and 
comment  on  the  list.  After  harmonizing  the  returns  from  those  two 
series  of  letters,  we  hope  that  we  will  be  able  to  formulate  a  list  of 
standard  sizes  of  roller  bearings  which  will  be  not  only  a  credit  to  the 
Society  but  of  great  help  to  the  automobile  designer. 

We  wish  an  expression  of  opinion  from  the  Standards  Committee 
as  to  the  general  desirability  of  pushing  the  standardization  of  taper 
roller  or  similar  roller  bearings.  The  proposed  standardization  does 
not  apply,  of  course,  to  the  Hyatt  type  of  bearing  which  is  in  a  dif- 
ferent type  classification.  If  the  Standards  Committee  is  desirous  of 
having  the  Ball  and  Roller  Bearing  Division  go  ahead  with  the  at- 
tempt at  standardization,  we  stand  ready  to  do  so.  We  believe  it  in 
unnecessary  to  maintain  a  list  of  three  hundred  sizes  inasmuch  as  it 
is  conceded  generally  that  fifty  sizes  will  meet  every  requirement. 

THRUST  WASHER  BEARINGS 
We  have  conferred  with  several  of  the  manufacturers  of  thrusl 
washer  bearings,  and  a  committee  of  manufacturers  has  voluntarily 
undertaken  to  revise  the  present  list  of  sizes  and  types  of  thrust 
washer  bearings.  This  being  a  very  difficult  matter,  considerable 
time  will  probably  elapse  before  we  can  get  together  a  definite  list 
of  acceptable  sizes. 

Feasibility  of  Roller  Bearing  Standard  List 
Chairman  Souther: — A  demand  has  come  from  the  Society  for 
the  taper  roller  bearing  standardization  outlined  by  Mr.  Hughes.  It 
is  very  hard  for  me  to  understand  the  attitude  of  any  manufacturer 
who  says  it  is  best  to  have  three  hundred  sizes,  if  a  lesser  number  will 
do.  The  annular  bearing  came  here  from  abroad  pretty  well  stand- 
ardized as  to  general  dimensions,  not  as  to  tolerances;  and  no  one 
thinks,  I  am  quite  sure,  of  adopting  any  annular  besrring  that  is  not 
found  in  the  standard  list.  Fortunately  the  ball  bearing  catalogues 
are  all  alike,  copies  of  each  other;  the  first  having  been  copied  as 
being  a  good  thing.  If  we  can  bring  about  a  similar  condition  in  the 
field  of  taper  bearings,  thrust  washer  bearings  and  plain  roller  bear- 
ings, a  similar  list  will  work  just  as  well.     Of  course,  there  is  no 
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such  list  now.  A  designer  of  a  car  makes,  say,  an  axle  spindle  of  a 
certain  diameter,  and  after  everything  is  designed  and  ordered,  finds 
there  is  no  bearing  just  right  for  it.  The  bearing  maker  has  to  go  to 
work  and  make  a  bearing  of  special  bore,  special  outside  diameter, 
etc.  The  quickest  way  to  stop  that  is  for  us  to  publish  a  list  that 
everybody  can  refer  to,  just  as  in  the  case  of  the  ball  bearing  list 

B.  B.  Bachman: — How  many  different  sizes  of  annular  bearings 
are  there? 

F.  G.  Hughes:— Sixty-four. 

B.  B.  Bachman:— I  thought  there  were  more  than  that.  The 
origin  of  the  taper  roller  bearing  in  this  country  has  rested  largely 
with  one  company  and,  as  I  remember,  the  original  bearing  of  that 
company  was  not  for  automobiles  but  horse-drawn  vehicles.  I  can 
remember  very  clearly  using  the  first  of  those  bearings  in  our  factory. 
There  has  been  a  great  deal  of  refinement  of  them  since  and  there 
has  been  a  gradual  addition  to  the  list.  I  do  not  know  how  many 
bearings  are  listed,  but  I  never  imagined  there  were  anything  like  the 
number  indicated. 

Chairman  Souther: — Mr.  Bachman,  what  is  happening  in  the 
roller  bearing  business  is  this:  Starting  on  any  given  day  there  is 
a  certain  number  of  bearings.  The  next  day  some  bearing  manufac- 
turer will  design  one  more  bearing.  Competition  is  wanted  and  the 
bearing  is  sent  to  another  manufacturer  of  taper  bearings,  who  if 
he  is  going  to  get  an  order  has  to  compete  on  the  new  size.  So  each 
is  adding  a  new  bearing  every  little  while. 

B.  B.  Bachman  : — Is  the  list  of  standards  that  the  Society  is  con- 
templating adopting  going  to  remedy  this  condition?  Taking  our 
own  method,  I  have  in  my  desk,  for  instance,  a  copy  of  a  bearing 
manufacturer's  list;  if  I  am  going  to  do  any  new  work  and  con- 
template using  taper  roller  bearings,  my  natural  course  is  to  use  one 
of  the  bearings  listed.  Every  bearing  we  use  anywhere  in  a  ear  is 
included  in  the  list  I  have  in  mind.  If  another  manufacturer  wanted 
to  get  business  from  us  along  those  lines,  his  bearing  would  have  to  be 
interchangeable  with  a  listed  bearing  and  would  therefore  not  increase 
the  number  of  sizes  in  existence.  If,  on  the  other  hand,  the  designer 
departs  absolutely  from  any  published  list,  and  the  manufacturer 
of  bearings  is  willing  to  meet  him,  it  seems  to  me  that  no  list  we 
might  publish  would  remedy  the  condition.  It  is  all  a  matter  of 
whether  the  manufacturers  are  going  to  go  outside  the  standard  in 
order  to  meet  competition. 

Chairman  Souther: — It  seems  to  me  that  that  comes  right  back 
to  my  original  thought,  that  the  annulai  list  has  been  accepted  be- 
cause it  was  available. 

B.  B.  Bachman: — There  is  a  taper  roller  bearing  list. 

Chairman  Souther: — A  list  three  or  four  times  too  long. 

R.  McA.  Lloyd: — I  disagree  with  Mr.  Bachman  altogether  about 
manufacturers'  lists  in  this  matter.    I  think  the  standards  of  the  So- 


Digitized  by 


Google 


ROLLER  BEARING  SIZES  189 

ciety  have  more  and  more  weight  with  the  car  makers.  They  consult 
our  standards  before  ordering  anything  for  which  we  have  stand- 
ards. We  ou^t  to  push  right  along  with  our  standards  and  not 
leave  the  development  to  the  manufacturers'  lists.  If  we  cannot  get 
the  co-operation  of  all  the  bearing  makers,  we  must  get  the  co-oper- 
ation of  as  many  as  we  can.  I  am  sure  Mr.  Bachman  or  any  of  his 
assistants  would  rather  scan  a  list  of  fifty  than  three  hundred  sizes. 
If  we  should  standardize  fifty  sizes  and  some  manufacturer  had  three 
hundred,  I  think  that  most  of  the  three  hundred  would  become  ob- 
solete after  a  while. 

B.  B.  Bachman: — It  seems  to  me,  from  the  explanation  that  has 
been  made  here,  that  a  large  part  of  the  responsibility  for  the  number 
of  sizes  now  listed  rests  with  the  designer.  There  is  a  manufacturers' 
list  of  taper  bearings  which  is  unreasonably  long  if  taken  as  a  com- 
posite. There  has  been  a  manufacturers'  list  of  annular  bearings 
also,  which  was  reasonable  because  it  was  universal,  and  the  Society 
has  accepted  it  as  standard.  For  some  reason,  perhaps  because  the 
annular  bearing  manufacturers  have  been  more  strict,  the  car  de- 
signer has  not  secured  odd  sizes  of  annular  bearings.  But  he  has 
secured  odd  sizes  of  taper  bearings. 

F.  G.  Hughes: — Mr.  Chairman,  it  Is  no  credit  to  the  automobile 
engineer  in  general  that  the  annular  ball  bearing  manufacturer  has 
not  made  three  hundred  or  three  thousand  odd  sizes.  I  doubt  if 
there  is  an  automobile  engineer  who  has  not  his  own  particu- 
lar idea  as  to  the  sizes  to  which  an  annular  ball  bearing  should  be 
made.  But  the  annular  ball  bearing  manufacturers  the  world  over 
have  had  a  very  stiff  upper  lip  and  turned  special  bearing  proposi- 
tions down  cold.  For  a  long  time  there  has  been  listed  an  extra 
narrow  series  of  ball  bearings,  with  races  about  wide  enough  to  go 
over  the  balls.  Since  the  adoption  of  the  S.  A.  E.  standard  list  of 
annular  ball  bearings  everything  possible  has  been  done  to  cut  out 
this  special  narrow  width  type.  It  is  hoped  to  accomplish  this  by  a 
differential  in  price. 

In  the  suggested  list  of  fifty  odd  sizes  of  taper  roller  bearings, 
there  is,  I  think,  only  one  series  that  is  not  standard  with  Timken,  the 
N.  D.  replacement  series.  I  think  that  every  one  of  the  other  sizes  is 
included  in  the  Timken,  Standard,  Bower  and  Bock  catalogues.  We 
are  not  suggesting  anything  new  as  to  dimensions,  but  selecting  the 
essential  bearings  from  the  mile-long  list,  hoping  to  establish  those 
as  standard  or  preferred  sizes.  There  does  not  seem  to  be  any  sense 
in  continuing  along  on  the  ridiculous  present  basis,  with  sizes  varying 
so  little.  To  do  so  is  not  an  engineering  or  a  commercial  proposition. 
There  is  no  reason  why  the  list  in  three  years  from  now  cannot  go 
around  the  room  three  or  four  times,  if  somebody  has  ingenuity  to 
think  out  combinations  with  1/64  differences.  The  idea  has  existed 
in  the  trade  that  the  engineer  should  design  his  spindle  and  bearing, 
then  call  in  one  or  two  bearing  makers;  there  being  possibly  only  two 
of  them,  they  saying,  "Yes,  we  will  make  this  bearing  for  you  at  a 


Digitized  by 


Google 


190  S.  A.  E.  BULLETIN 

price/'     Then  the  bearing:  is  established  as  a  commerciar  size  and 
added  to  the  list. 

I  do  not  think  that  the  proposed  list  of  forty-seven  or  fifty-seven 
sizes  is  going  to  be  perfect  the  first  year,  but  if  we  can  set  up  a  stand- 
ard of  recommended  practice,  it  will  soon  become  as  strong  in  the 
trade  as  the  S.  A.  E.  annular  list.  It  will  become  so  advantageous 
to  stick  to  the  S.  A.  E.  standard  that  nobody  will  vary  from  it. 

RESEARCH  DIVISION  REPORT 

David  L.  Gallup: — The  Research  Division  begs  leave  to  submit 
the  follo^ng  report  of  progress  made  in  the  investigation  assigned  to 
it  by  the  Standards  Committee. 

TAP  DRILL  SIZES 

Considerable  experimenting  has  already  been  done  by  various 
members  of  the  committee  and  to  such  an  extent  that  the  latter  is  of 
the  opinion  that,  based  on  this  work,  to  be  of  the  utmost  value  to  the 
industry,  much  more  should  be  attempted  and  in  much  more  detail 
than  has  been  the  case  up  to  the  present.  So  far  the  experiments 
have  been  made  with  cold  rolled  bolt  stock  of  about  80,000  pounds  per 
square  inch  yield  point,  and  nut  material  of  cast  brass,  cast  aluminum 
and  cast  iron.  About  200  tests  have  been  made  in  the  above,  includ- 
ing sizes  from  8  x  32  to  %"  x  20.      , 

In  looking  over  these  results,  it  is.  the  consensus  of  opinion  of  the 
committee  that  to  properly  carry  this  investigation  to  completion  will 
necessitate  even  more  preliminary  work  and  involve  the  expenditure 
of  some  money. 

To  meet  this  contingency  and  also  to  fortify  the  committee  in  its 
investigation,  as  well  as  standardize  the  conditions  of  test,  the  follow- 
ing request  and  recommendations  are  submitted  for  approval: 

1.  It  is  requested  that  the  Society  authorize  the  expenditure  by 
the  Research  Division  of  sufficient  money  to  provide  the  specimens  for 
test  or  that  arrangements  be  completed  whereby  these  specimens  shall 
be  furnished  to  the  Research  Division  ready  for  test;  preferably  the 
latter. 

The  advantages  incident  to  such  an  arrangement  are  quite  ap- 
parent, for  all  question  of  variation  in  material  or  workmanship  will 
be  obviated  and  the  desire  to  reduce  the  cost,  thereby  probably  affect- 
ing the  value  of  the  tests,  will  not  exist. 

2.  The  method  of  testing  in  general  to  be  of  two  kinds: 

A.  Static.  .      , 

B.  Rotating. 

Under  A,  the  test  to  be  of  the  reg^ulation  tension  kind, 
t    Under  B,  the  test  to  be  made  while  rotation  of  the  uut  or  bolt 
is  accomplished. 

This  latter  is  desired  for  the  reason  that  the  results -wiH  represent 
much  more  closely  the  conditions  met  in  actual  practice,.,       •  - 

3.  It  is  further  suggested  that  simultaneously  with  tb^  tests  just 
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outlined,  there  be  made  investigations  involving  various  depths  of 
hole  in  such  materials  as  aluminum,  brass  and  cast  iron,  for  the  pur- 
pose of  determining  a  balance  between  strength  of  thread  against 
shearing  in  a  material  of  less  strength  than  the  bolt. 

VEHICLE  TAXATION  FORMULA 

Your  committee  begs  to  state  that  it  has  given  the  matter  of  a 
vehicle  taxation  formula  careful  preliminary  study  and  as  a  result 
believes  the  following  factors  may  be  involved  in  such  a  formula: 

1.  Horsepower;  2,  total  weight  of  loaded  car;  3,  gear  ratio;  4, 
speed;   5,  type  of  wheel. 

In  determining  the  proper  weight  to  give  these  and  other  possible 
factors,  the  committee  proposes  to  avail  itself  of  government  work 
by  the  Bureau  of  €rood  Roads,  as  well  as  of  published  results  by  other 
societies,  and  report  at  a  later  meeting. 

Three  types  of  vehicles  are  being  considered: 

1.  Pneumatic-tired  vehicles. 

2.  Solid-rubber-tired  vehicles. 

3.  Horse-drawn  vehicles. 

In  this  connection  it  may  develop  that  several  factors  will  be  given 
three  different  values  for  the  three  classes  respectively,  or  that  three 
distinct  formulas  may  be  developed. 

(Vice-president  Zimmerschied  assumed  the  chair.) 

Chairman  Pro  Tem  Zimmerschied: — The  Society  has  up  to.  this 
time  depended  mainly  for  its  information  upon  manufacturers  or 
upon  parties  interested  in  the  tests  made  or  in  the  results  obtained. 
We  have  here  a  new  Division  which  is  made  up  of  men  who  are  dis- 
interested parties,  men  who  are  connected  with  institutions  of  learn- 
ing, and  are  not  in  a  position  to  obtain  quantities  of  material  or  to 
command  the  equipment  of  commercial  manufacturing  establishments 
for  turning  out  their  test-pieces  and  so  forth.  It  would  seem  that  if 
the  Society  can  give  them  the  help  requested  in  one  form  or  another, 
it  is  certainly  incumbent  upon  it  to  do  so.  I  personally  feel  that  an 
indirect  method  is  preferable.  Our  shops  are  able  to  turn  out  test- 
pieces  with  regularity  and  at  a  cost  very  much  below  what  we  could 
expect  from  an  experimental  laboratory  in  connection  with  a  univer- 
sity. I  think  that  a  very  practicable  plan  by  which  this  can  be  ac- 
complished can  be  contrived. 

With  regard  to  the  method  of  testing  a  bolt  by  rotating  the  nut, 
I  understand  that  this  is  simply  to  measure  the  strength  of  a  bolt, 
using  something  like  a  wrench  on  the  nut  in  order  to  cause  failure. 

David  L.  Gallup  : — The  time  when  either  the  bolt  or  nut  is  broken, 
is  usually  when  being  screwed  up.  The  idea  was  to  get  a  comparison 
if  possible  between  the  so-called  static  test,  where  the  nut  is  simply 
screwed  oh  and  the  bolt  broken  or  thread  stripped,  and  the  rotating 
test  in  which  the  nut  is  turned  at  the  same  time  that  the  load  is  ap- 
plied, in  which  case  the  bolt  or  nut  would  fail  earlier. 

Chairman  Pro  Tem  Zimmerschied: — Without  going  into  the  de- 
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tails  of  the  test^  that  would  be  rather  easily  done  by  placing  the  bolt 
in  the  testing  machine  and  applying  a  certain  initial  load,  and  then 
causing  failure  by  actually  turning  the  nut  with  the  wrench,  mean- 
time measuring  the  load  as  it  increases. 

David  L.  Gallup: — That  is  the  situation. 

Chairman  Pro  Tem  Zimmerschied: — I  know  that  this  is  valuable 
and  much  needed  information,  because,  as  Professor  Gallup  points 
out,  a  large  number  of  failures  take  place  on  tightening  up  the  nut 
In  addition,  suppose  an  assembly  is  made  with  the  stresses  calculated 
for  the  bolt  on  the  basis,  we  will  say,  of  an  ultimate  strength  of  40,000 
pounds ;  a  workman  comes  along  and  puts  a  12-inch  wrench  on  the  nut 
and  draws  it  up  as  tightly  as  he  can.  He  may  have  put  upon  that 
bolt  a  35,000-pound  load  at  the  start;  and  only  5,000  pounds  to  be 
added  to  cause  failure — a  very  bad  condition  of  affairs. 

Are  there  any  remarks  about  the  work  of  the  Division?  If  not, 
its  report  will  stand  as  one  of  progress,  and  the  Council,  taking  cogni- 
zance of  the  requests  made,  will  formulate  some  program  by  which 
the  work  can  be  carried  out  to  the  satisfaction  of  the  Society. 

H.  G.  McComb: — In  that  connection  it  seems  to  me  it  might  be 
apropos  to  give  a  limit  of  length  of  wrench  used  in  tightening  the  nuts 
of  various  sizes.  A  rough  standard  is  better  than  none  at  all.  At 
the  present  time  we  have  none  at  all.  For  example,  put  a  man  at 
assembling  connecting-rods,  and  give  him,  let  us  say  an  8-inch  wrench 
to  put  the  nuts  on. 

Chairman  Pro  Tem  Zimmerschied: — Are  there  any  additional 
ideas  upon  the  vehicle  taxation  basis  formula?  This  is  a  very  much 
involved  subject  and  one  that  we  cannot  get  very  far  with,  probably, 
at  this  time.  It  seems  to  me  that  the  committee  will  have  to  give  it 
several  months  of  hard  consideration  before  they  will  be  ready  to 
really  recommend  anything. 

David  L.  Gallup: — Any  formula  that  may  be  evolved  by  this  dis- 
cussion should  be,  as  I  have  said  many  times,  absolutely  unassailable. 
It  is  impossible  to  take  into  account  all  of  the  factors  that  actually 
affect  the  destruction  of  the  road.  What  we  have  to  do  is  to  make  the 
formula  as  general  as  possible  and  hit  as  few  individuals  as  may  be. 
You  might  take  into  consideration  the  time  a  man  operates  his  car, 
but  it  is  clear  how  impossible  it  is  to  make  any  equitable  arrangement 
in  connection  with  that;  the  man  with  a  five-ton  truck  might  say  **I 
was  not  carrying  five  tons, — I  had  only  two."  We  must  charge  him 
with  all  of  the  capacity  of  his  truck  in  order  to  be  fair  to  all  con- 
cerned. 

'  There  is  no  question  but  that  more  horsepower  means  more 
destructive  effect  on  the  road.  Gear  ratio  also  makes  a  great  deal 
of  difference,  because  this  represents  the  accelerating  ability  and 
therefore  the  torque  and  the  tractive  effort  at  the  start;  and  the  speed 
of  the  car  in  addition.  Just  how  these  factors  are  to  be  taken  into 
consideration  we  are  not  definitely  certain  as  yet. 
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H.  W.  Slauson  : — Is  there  to  be  any  relation  between  weight  and 
area  of  contact? 

David  L.  Gallup: — The  type  of  wheel  is  supposed  to  take  that 
into  consideration. 

J.  G.  Perrin: — Does  the  gear  ratio  have  any  real  bearing  on  the 
matter?  / 

David  L.  Gallup  : — I  think  so,  with  a  40-horsepower  car  with  a 
gear  ratio  of  3^,  you  get  a  ceitain  effect;  if  you  have  a  gear  ratio 
of  6  you  will  have  an  entirely  different  effect.  I  do  not  say  it  wouM 
come  in  directly;  it  might  be  the  square  or  cube  root  or  ^tme*half 
power. 

ELECTRIC  VEHICLE  MATTERS         '^ , 

Arthur  J.  Slade: — Since  the  submission  of  the  last  report  of  the 
Electric  Vehicle  Division  to  the  Society,  at  the  June,  1914,  meeting, 
the  sub-committees  on  Motors  and  Controllers,  on  Batteries,  Wiring 
and  Charging  Appliances,  on  Lamps,  on  Speed  and  Mileage  Ratings 
and  on  Tires  have  been  actively  prosecuting  their  work,  which  has 
consisted  in  large  measure  in  the  collection  of  statistics  and  state- 
ments of  established  practice.  The  members  of  the  Division,  al- 
though widely  separated  geographically,  have  taken  an  active  interest 
in  the  work  of  the  Division  and  either  personally  or  by  correspond- 
ence secured  and  contributed  much  valuable  data. 

The  last  meeting  of  the  Division  was  continued  during  three  ses- 
sions, the  following  having  been  present:  Arthur  J.  Slade,  chairman; 
J.  R.  C.  Armstrong,  H.  S.  Baldwin,  W.  H.  Conant,  Walter  A.  Holland, 
William  P.  Kennedy,  E.  J.  Ross,  Jr.,  C.  A.  Ward,  E.  R.  Whitney,  F. 
A.  Whitten,  G.  W.  Wepley. 

The  Sub-committee  on  Motors  and  Controllers  (Walter  E.  Hol- 
land, chairman),  made  a  preliminary  report  discussing  particularly 
the  standardization  of  two  motor  voltages  which  it  is  contemplated 
will  be  reccmimended  for  adoption  at  a  future  date,  namely  60  to 
66  volts  and  80  to  85  volts. 

The  standardization  of  name-plates  was  also  discussed;  And  recom- 
mendations will  be  made  later.  Discussion  was  also  had  cm*  the  test- 
ing, ampere-rating,  insulation,  etc.,  of  controllers.  '  • 

Mr.  Dana  Pierce,  Electrical  Engineer,  Underwriters'  Labo^krat^rleir, 
Inc.,  attended  the  meeting  as  a  guest  of  the  Division.  He  stated  that 
a  committee  of  the  Underwriters'  Laboratories  had  been  appointed' ttt 
investigate  fire  risks  in  connection  with  electric  vehicles  and  gasoline 
vehicles  having  electric  equipment,  and  that  his  organization  was  not 
informed  as  to  good  current  practice  or  as  to  the  elements  of  fire 
risks  existing  in  these  glasses  of  vehicle;  and  requested  the  co-opera- 
tion of  the  Society  through  this  Division  in  accumulating  data  by 
which  the  underwriters  would  be  enabled  to  formulate  a  code.  After 
extended  discussion  of  methods  of  accomplishing  this  end,  Mr.  Pierce 
agreed  to  prepare  and  submit  to  this  Division  a  list  of  questions 
covering  current  practice  on  the  features  which  they  consider  essen- 
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tial  and  on  which  they  wish  advice  as  affecting  fire  risk.  Upon  receipt 
of  this  list  of  questions  the  Division  will  refer  same  to  the  appropri- 
ate sub-committees  for  suitable  action. 

Mr.  Wesley,  reporting  for  the  Sub-committee  on  Batteries,  Wiring 
and  Charging  Appliances,  made  a  general  progress  report.  Later 
recommendations  will  be  submitted  on  a  wide  range  of  subjects,  in- 
cluding grouping  of  cells  in  battery  trays,  number  of  cells  in  standard 
battery  equipments,  with  the  intention  of  recommending  forty-two 
cells  lead  and  sixty  cells  Edison,  wiring  sizes,  insulation,  charging  re- 
ceptacles, fuses,  polarity  of  battery  terminals  and  other  allied  mat^ 
ters. 

Mr.  Fend,  chairman  of  the  Sub-committee  on  Lamps,  was  unable 
to  be  present  and  recommendations  regarding  lamp  bases,  voltage  and 
other  matters  will  be  submitted  in  a  later  report,  depending  to  some 
extent  upon  the  adoption  of  standard  battery  voltages. 

SPEED  AND   MILEAGE  RATINGS 

Mr.  Whitten  reported  for  the  Sub-committee  on  Speed  and  Mileage 
Ratings,  and,  after  long  discussion,  the  following  recommendations 
were  adopted  by  the  Division  for  submission  to  the  Standards  Gom- 
mitee  for  acceptance: 

''Electric  vehicle  speed  ratings  shall  be  based  on  continuous 
operation  with  one-half  load  over  hard,  smooth  and  level  roads  or 
pavements  at  the  actual  average  battery  voltage. 

"Electric  vehicle  mileage  ratings  shall  be  based  on  the  rated 
five-hour  discharge  capacity  of  the  battery  and  a  continuous  run 
with  one-half  load  over  hard,  smooth  and  level  roads  or  pave- 
ments." 

EFFICIENCY  TESTS  OF  SOLID  TIRES 

Mr.  Whitney  reported  for  the  Sub-committee  on  Tires,  describing 
extensive  tests  of  tire  efficiency  made  by  himself  and  others.  These 
tests  were  made  with  both  the  scleroscope  and  Whitney  tire  tester, 
and  also  checked  by  road  performance.  As  a  result  of  these  tests  and 
the  recommendation  of  users  of  the  Whitney  instrument,  the  Division 
recommends  the  use  of  the  Whitney  tire  tester  for  determining  the 
efficiency  of  solid  rubber  tires. 

This  sub-committee  is  investigating  the  subject  of  hardness  and 
other  qualities  in  solid  rubber  tires  and  will  report  further  at  a  later 
date. 

A  number  of  new  matters  were  brought  to  the  attention  of  the 
Division  and  referred  to  the  appropriate  sub-committees,  among  these 
being  the  standardization  of  electrical  features  of  industrial  trucks, 
which  will  be  reported  on  subsequently. 

(Mr.  Souther  resumed  the  chair.) 

Chairman  Souther: — Are  there  any  remarks  on  this  report?  Mr. 
Slade,  do  you  want  any  dire,ct  action? 

Arthur  J.   Slade: — The.  Division  has  two  recommendations  to 
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make.    One  is  the  adoption  of  our  report  on  speed  and  mileage  ratings. 

Chairman  Souther: — Are  there  any  remarks  on  this  particular 
recommendation?  Is  there  any  reason  why  it  should  not  go  before 
the  Society  as  a  whole  at  the  January  meeting?  Unless  there  is  some 
objection  to  the  report,  it  will  be  handed  to  the  Society  in  January. 
There  are  no  objections. 

Arthur  J.  Slade: — The  Division  recommends  the  use  of  the  Whit^ 
ney  tire  tester  for  determining  the  efficiency  of  solid  rubber  tires. 

Chairman  Souther: — Is  there  any  objection  to  the  same  action 
in  regard  to  this?    There  is  no  objection. 

STANDARDS  EXCHANGE  WORK 

K.  W.  Zimmerschied: — There  are  other  organizations  which  are 
trjring  to  standardize  things  in  connection  with  automobiles,  and  it  is 
the  function  of  the  Standards  Exchange  Division  to  keep  in  touch 
with  all  the  standards  which  are  being  set  up  by  this  conunittee  and 
to  try  as  far  as  possible  to  harmonize  those  with  the  standards  being 
set  up  by  these  other  organizations.  Just  at  present  we  are  working 
most  assiduously  with  the  motor  manufacturers,  and  as  they  have 
standards  of  their  own,  we  are  trjring  to  make  theirs  and  ours  as 
consistent  as  possible. 

We  have  a  couple  of  other  matters  in  which  there  has  been  good 
co-operation.  The  American  Society  for  Testing  Materials  has  an 
Automobile  Steels  Committee,  and  we  are  assured  that  the  standards 
which  we  set  up  will  be  accepted  practically  in  toto  by  this  organiza- 
tion. The  same  society  also  has  a  Spring  Steel  Committee,  and  we 
are  working  in  close  harmony  with  them  on  spring  steel  specifications. 

BELL  housings  DIMENSIONS 

A  vital  question  before  the  automobile  engine  builders  now  is 
the  subject  of  standardizing  bell  housing  dimensions.  We  obtained 
a  tentative  list  of  dimensions,  which  had  been  previously  set  up  as 
rather  informal  standards  by  the  motor  manufacturers.  This  list 
was  made  up  in  blueprint  form  and  sent  to  all  of  the  manufacturers 
interested.  They  were  asked  to  submit  data  in  order  that  we  might 
find  out  how  much  practice  coincided.  We  listed  five  different  sizes, 
ranging  from  the  largest  that  might  be  used  on  a  truck,  where  a 
large  flywheel  is  an  important  factor,  down  to  a  small  bell  housing, 
which  is  used  on  the  little  cyclecar  type  of  four-cylinder  motor.  Tab- 
ulating these  returns,  we  find  that  there  is  practical  unanimity  on  all 
the  sizes,  except  the  largest  (which  is  manufactured  to  a  very  slight 
extent  and  on  which  there  need  be  no  argument  one  way  or  another) 
and  on  the  smallest,  where  the  standards  suggested  by  the  committee 
do  not  seem  to  coincide  with  current  practice.  The  work  of  the  com-» 
mittee  then  will  have  to  be  focused  during  the  next  three  months  on 
this  small  size,  in  the  effort  to  obtain  some  unanimity  of  opinion  on 
what  those  dimensions  should  be. 

There  is  one  other  point  that  caused  a  great  deal  of  discussion  by 
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oianufactuiers  and  that  is  the  method  of  aligning  the  tailshaft  or  the 
end  of  the  crankshaft  of  the  motor  with  the  transmission  shaft.  This 
is  generally  done  by  machining  a  pilot  shoulder  in  the  bell  housing, 
into  which  the  shoulder  on  the  transmission  case  enters.  Lately,  how- 
ever, some  designs  have  been  brought  out  in  which  this  is  not  done. 
That  is,  the  circle  is  not  a  continuous  one,  but  a  lug  is  provided,  in 
which  a  dowel  is  placed,  and  then  the  transmission  case  is  lined  up 
by  means  of  two  reamed  holes  which  slip  over  these  dowels. 

This  practice  has  elicited  a  certain  amount  of  adverse  criticism 
from  some  of  the  transmission  manufacturers  who  do  not  make  that 
type  of  joint,  and  the  committee  will  also  have  to  concentrate  on 
this  subject,  to  see  whether  we  can  establish  a  new  type  in  which 
these  dimensions  will  be  standardized,  or  whether  they  will  have  to 
be  left  as  an  extraordinary  construction. 

I  may  say  that  what  we  want  to  do  is  to  get  a  motor  on  which 
any  maker  of  transmissions  can  fit  his  transmission  interchangeably. 
You  see  that  unless  we  do  set  up  standards  of  this  sort,  there  will  be 
a  continued  amount  of  large  tooling  expense  and  a  cutting  down  of 
competition  between  transmission  manufacturers. 

MOTOR  SUPPORT  ARMS 

While  the  committee  was  at  this  work  they  considered  also  the 
possibility  of  standardizing  the  reach  of  the  motor  support  arms  on 
the  rear  end  of  the  motor  and  the  drop  between  a  base  point  on  those 
arms  and  the  center  of  the  crankshaft;  the  idea  being  to  make  these 
arms  as  narrow  as  possible,  so  that  motors  will  be  interchangeable 
simply  by  putting  in  different  sized  brackets  to  fasten  the  motor  to 
the  frame. 

We  find  that  there  is  a  considerable  difference  on  different  motors 
in  these  dimensions;  in  fact  there  are  very  few  motors  that  coin- 
cide at  all.  Yet  every  manufacturer  wants  some  standard,  since  it 
causes  him  a  great  deal  of  trouble  and  expense  to  shift  his  motor  arms 
to  suit  every  car  designer's  ideas.  We  think  that  by  taking  the  nar- 
rowest possible  arm  and  giving  the  least  possible  drop,  we  can  ac- 
complish this  end,  and  the  work  of  the  committee  will  consist  in  part 
of  drawing  up  a  tentative  set  of  deminsions  on  these  points  and  sub- 
mitting this  also  to  both  car  designers  and  engine  builders  for  their 
approval  during  the  next  few  months. 

Chairman  Souther: — Gentlemen,  you  have  heard  this  report. 
Are  there  any  remarks  or  any  further  developments  that  ought  to  be 
brought  out  at  this  time  for  the  Society's  attention?  The  Divisions 
get  the  greatest  possible  assistance  from  the  suggestions  of  just  such 
meetings  as  this.  The  transmission  builders  have  urged  repeatedly 
that  a  standard  bell  housing  be  arrived  at  as  soon  as  possible.  The 
new  dowel-supported  construction  instead  of  a  complete  circle  between 
the  engine  and  the  transmission,  seems  to  be  the  forerunner  of  other 
designs.  There  is  some  tendency  towards  an  engine  design  wherein 
the  engine  is  a  complete  unit  from  the  crankshaft  up,  so  to  speak, 
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an4  self-contained,  and  if  hung  in  the  air  or  otherwise  suspended 
would  operate,  with  the  exception  of  perhaps  the  lubricating  system, 
the  lubricating  system  being  supported  by  means  of  a  sheet  steel  or 
aluminum  pan  having  nothing  to  do  with  the  strength  of  the  motor 
as  a  unit.  This  is  the  excuse  that  I  get  for  the  departure  from  the 
bell  housings    Where  it  is  going  to  lead  is  not  at  all  clear. 

C.  £.  Davis  : — This  matter  has  come  up  with  a  good  deal  of  earnest- 
ness, as  the  chairman  just  stated.  We  had  the  point  carried  so  far 
with  certain  manufacturers  in  connection  with  power  transmission 
and  the  alignment  that  they  asked  us  to  make  a  test  whereby  after 
the  motor  manufacturer  had  bought  his  case  and  then  scraped  in  his 
boxes,  we  would  be  prepared  to  locate  our  transmission  within  a 
certain  limit  of  accuracy  with  that  scraped-in  box.  That  brings  in  a 
personal  equation  which  is  very  difficult  to  meet  in  either  the  doweled 
case  or  the  rabbeted  case,  as  described  by  the  chairman.  Of  course,  it 
is  possible  that  the  reaming  can  be  done  and  possibly  a  little  closer 
accuracy  gained  with  the  dowel;  for  one  manufacturer  we  had  a 
reaming  gage  made  which  was  slipped  on  to  the  shaft  after  it  was 
scraped-in  and  placed.  The  final  reaming  for  the  dowel  holes  in  the 
engine  case  was  made  from  each  individual  shaft;  and  jthe  same  gage 
had  to  fit  the  dowels  in  the  transmission  case. 

The  rabbeted  case  is  a  little  easier  for  both  the  engine  manufac- 
turer and  the  transmission  manufacturer,  if  the  question  of  the  exact 
alignment  of  the  shaft  after  it  is  scraped  in  the  boxes  is  not  taken 
into  consideration. 

I  think  that  the  dowel  construction  to  which  the  chairman  referred 
was  first  adopted  largely  in  connection  with  a  two-arm  transmission, 
in  place  of  a  bell  transmission.  That  led  up  to  the  point  of  a  metal 
underpan  that  had  not  a  complete  rabbeted  bell  housing  to  dowel 
in  place.  It  never  has  appealed  to  me  as  an  insurmountable  diffi- 
culty, however,  to  cover  the  rabbeted  construction,  because  of  the 
fact  that  in  all  bell  housing,  whether  the  oil-pan  is  pressed  steel, 
aluminum  or  whatever  it  may  be,  the  bell  housing  always  passes 
the  center  line,  covers  more  than  a  semi-circle;  as  a  consequence  the 
rabbeted  housing  will  locate  properly  in  either  event,  the  only  ques- 
tion being  to  make  the  lower  part  of  the  pan  oil-tight  under  those 
conditions. 

For  cheapness  of  construction  the  rabbeted  housing  is  I  think  bet- 
ter, but  where  you  have  the  question  of  aligning  perfectly  with  the 
head  of  the  shaft  after  it  is  scraped  in  place,  then  the  reaming  gage 
lends  itself  to  the  dowel  pin  method. 

J.  G.  PcaotiN  :-«>Does  not  the  bell  housing  standardization  depend 
somewhat  on  the  form  of  clutch  used? 

K.  W.  ZiMMERSCHlED : — I  may  say  in  that  connection  that  the 
committee  furnished  two  groupings  only,  two  sizes,  to  be  used  with 
the  cone  clutch,  but  five  sizes  for  disc  clutches.  It  seems  that  all 
the  sizes  covered  by  cone  clutches  can  be  boiled  down  to  two.  This 
was  concurred  in  by  every  manufacturer  of  engines. 
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C.  E.  Davis: — There  has  been  a  good  deal  of  study  of  that  part 
by  the  manufacturer  of  transmissions;  also  in  designing  a  multiple- 
disc  clutch  and  a  cone  clutch  which  can  be  used  interchangeably  in 
the  same  bell  housing.  A  number  of  designs  have  been  worked  out 
in  that  way.  The  question  with  the  multiple-disc  clutch  depends  on 
whether  you  use  the  large  diameter  and  few  discs  or  the  smaller  diam- 
eter and  a  greater  number  of  discs.  In  the  latter  case,  a  larger  range 
of  sizes  is  called  for. 

PISTON   RING  GROOVE  DIMENSIONS 

K.  W.  Zimmerschied: — One  other  problem  was  brought  before 
the  Standards  Exchange  Division,  on  which  I  would  be  very  glad  to 
have  the  views  of  the  members  present;  that  is,  the  standardization  of 
the  piston  ring  groove  in  pistons,  as  to  depth  and  width.  Do  the  mem- 
bers present  think  there  is  any  chance  of  doing  that;  not  trying  to 
standardize  the  piston  rings  at  all,  but  the  width  and  depth  of  the 
groove  as  related  to  different  piston  diameters? 

J.  G.  Perrin: — I  think  that  could  be  done  in  this  way:  The  ec- 
centric ring  being  generally  a  little  thicker  than  the  concentric  ring, 
two  depths  could  be  settled  on.  The  new  type  of  thin  steel  ring 
would  probably  work  in  the  same  groove  as  the  eccentric  ring. 

Chairman  Souther: — I  believe  that  ib  something  that  can  be  done. 

K.  W.  Zimmerschied: — I  understand  that  there  are  over  thirty 
variations  of  widths  and  thicknesses  of  piston  rings. 

Chairman  Souther: — I  see  no  difference  with  the  steel  ring,  Mr. 
Perrin,  because  it  would  be  a  very  easy  matter  to  make  a  cast-iron 
groove  of  definite  malleable  or  steel  ring  thickness. 

J.  G.  Perrin: — I  meant  to  have  just  two  depths.  The  steel  ring 
would  probably  require  a  little  bit  deeper  groove  than  the  concentric 
ring.  But  the  eccentric  ring  depth  would,  I  think,  be  proportionate 
to  the  steel  ring  requirements. 

Chairman  Souther: — I  think  that  will  be  found  to  be  true.  There 
is  apparently  no  reason  why  the  piston  ring  should  be  of  any  peculiar 
width. 

J.  G.  Perrin  :^-No,  there  is  no  reason  why  quarter-inch  or  three- 
sixteenths  should  not  cover  a  considerable  range  in  diameter. 

Chairman  Souther: — I  think  that  is  a  thing  that  the  committee 
can  work  out  very  nicely.  Be  a  little  arbitrary  about  it  and  put  out 
a  proposed  list  and  see  if  anybody  can  pull  it  to  pieces.  I  doubt  it  very 
much,  on  engineering  grounds. 

C.  E.  Davis: — The  number  of  rings  would  have  a  bearing,  would 
it  not? 

Chairman  Souther: — Yes,  I  think  it  would,  but  even  that  need 
not  matter  much. 

C.  E.  Davis: — No,  it  does  not  make  much  difference.  The  rings 
are  practically  all  between  3/16"  and  %".  We  very  seldom  find  them 
above  %",  except  for  very  large  diameters.    If  we  want  to  take  into 
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consideration  small  cars  and  cyclecars,  we  will  have  to  go  down  be- 
low 3/16"  to  make  rings  possible  for  the  very  small  bores.  But  three 
or  four  widths  and  a  couple  of  diameters  for  each  width,  are  about 
the  maximum,  making  altogether  probably  eight  or  ten  sizes. 

COKER  F.  Clarkson, 

Secretary 
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names  are  given  which  the  Council  should  have  prior  to  the  elec- 
tion of  any  of  the  said  applicants.  It  is  requested  that  com- 
munications from  the  members  in  this  connection  should  be  sent 
promptly. 
Badger.  F.  E.,  Secretary  and  Manager,  J.  B.  Armstrong  Mfg.  Co..  Flint, 

Michigan. 
Blackburn,   Samuel   L.,   District  Manager.  A.    E.   Division,  Westinghouse 

Electric  &  Mfg.  Co.,  Cleveland,  Ohio. 
Chesnutt,  Ralph  C.  Chief  Draftsman,  Motorcycle  Factory,  Aurora  Auto- 
matic Machine  Co.,  Chicago.  Illinois. 
Cincinnati  Ball  Crank  Co..  Oakley.  Cincinnati.  Ohio. 
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Corse,  William  M.,  Manager,  Bronze  Department,  The  Titanium  Alloy 
Mfg.  Company,  Niagara  Falls,  N.  Y. 

Diamond,  James  E.,  Engineer,  Detroit  Plant,  Aluminum  Castings  Co., 
Detroit,  Michigan. 

French,  Laurence  E.,  Mathematical  Engineer,  Hupp  Motor  Car  Co., 
Detroit,  Michigan. 

Gould,  William  S.,  Vice-President,  Gould  Storage  battery  Co..  Xew  York 
City. 

Loutrel,  Cyrus  H.,  Assistant  Factory  Manager,  National  Lock  Washer  Co., 
Newark,  N.  J. 

Ridlon,  John  R.,  Repair  Department  Foreman,  Chicago  Branch,  Locomo- 
bile Co.,  Chicago,  Illinois. 

Suttill,  Albert  G.,  Chief  Engineer,  James  Boyd  &  Brothers.  Philadelphia, 
Pa. 

Tower,  Edwin  B.  H.,  Jr.,  Patent  Counsel  for  United  States  Light  & 
Heating  Co.,  Niagara  Falls,  N.  Y. 

Whitney,  Charles  S.,  Sales  Representative,  Westinghouse  Elec.  &  Mfg. 
Co.,  East  Pittsburgh,  Pa. 

Winthcr,  Martin  P.,  Truck  Engineer,  Thos.  B.  Jeffery  Co.,  Kenosha,  Wis- 
consin. 


APPLICATIONS  APPROVED  DURING  DECEMBER 

MEMBERS 
Budd,  Edward  G.,  502  Westview  St.,  Germantown,  Pa. 
Harrower.  William,  Sound  View  Terrace,  East  Elmhurst.  Long  Island 
City,  N.  Y. 

ASSOCIATES 

Chalfant,  Edward  P.,  care  of  Electric  Automobile  Mfrs.  Assn..  Chicago, 

Illinois. 
Hansen,  H.  Albert,  3  Fordham  Ct.,  218  South  St.,  Jamaica  Plain,  Mass. 
Langston,  Chas.  R.,  1829  McGee  St.,  Kansas  City,  Mo. 
McBrair,  Henry  C,  Middletown,  N.  Y. 

Miller,  Joseph  A.,  care  of  Rutherford  Rubber  Co.,  Rutherford,  >J.  J. 
Powers,  Lansing  W.,  505  Fifth  -Avenue,  Xew  York  City. 
Wise,  Edward  M.,  300  Victoria  Place,  Toledo,  Ohio. 

JUNIOR 
Shepard.  Edward  M.,  1253  Woodward  Ave.,  Detroit,  Michigan. 

STUDENT  ENROLLMENTS 
Adams,  Robert  H.,  1038  E.  Huron  St.,  Ann  Arbor,  Michigan. 
Bromley,  Abraham  D.,  721  Monroe  St.,  Ann  Arbor,  Michigan. 
Cooper,  Howard  G.,  loi  S.  Thayer  St.,  Ann  Arbor,  Michigan. 
Gerald,  Arthur  H.,  8  Elbridge  St..  Worcester,  Mass. 
Robinson,  George  W.,  Jr.,  7^^  Institute  Road,  Worcester,  Mass.- 
Searle,  Russell  M.,  2163  Broad  St.,  Pawtuxet,  R.  I. 
Smith,  G.  W.,  24  Institute  Road.  Worcester,  Mass. 
Watson,  Herbert  H.,  148  Highland  St..  Worcester.  Mass. 
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SECTIONS   OF   THE   SOCIETY 

DETROIT    SECTION 

E.  T.  BiRDSALL Chairman 

C.  T.  Myers  and  W.^  N.  Osburn I'ice'Chairmen 

Herbert  L.  Connell Secretary  and  Treasurer 

(Address)  109  Webb  Avenue,  Detroit,  Mich. 

Meets  first  Thursday  each  month  at  8  p.  m.,  in  the 
Employers'  Association  Rooms,  Stevens  Building,  Detroit,  Mich. 

INDIANA   SECTION 

LoN  R.  Smith Chairman 

R.  H.  Combs Fice-Chairman 

Chas.   p.   Grimes Secretary-Treasurer 

(Address)  Wheeler  &  Schebler,  Indianapolis,  Ind. 

Meets  first  Tuesday  after  first  Wednesday  each  month  at  8  p.  m.,  at  the 
H  cosier  Motor  Club  in  the  Clay  pool  Hotel.  Indianapolis,  Ind. 

M  ETROPOLITA  N    S ECTIO X 

Joseph  A.  Anglada Chairman 

Herbert  Chase Treasurer 

NiRAN   Bates  Pope Secretary 

(Address)   1790  Broadway,  New  York  City. 

Meets  last  Thursday  each  month,  except  July  and  August,  S  p.  m., 

at  the  Automobile  Club  of  America,  247  IV est 

Fifty-fourth  Street,  Nezv  York  City. 

CLEVELAND  SECTION 

James  H.  Herron Chairman 

H.  B.  Anderson V ice-Chairman 

A.  J.  Scaife Treasurer 

R.  J.   Nightingale Secretary 

E.  R.  Hall 

J.  H.  Hertner     \ Members  Board  of  Directors 

R.  H.  Manson 
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OFFICERS  OF  THE  SOCIETY 

President,  Henry  M.  Leland,  Detroit,  Michigan. 
Vice-president,  William  Guy  Wall,  Indianapolis,  Indiana. 
Vice-president,   K.  W.   Zimmerschied,   Detroit,   Michigan. 
Treasurer,  Hermann  F.  Cuntz,  New  York. 
Chairman  of  Finance  Committee.  H.   M.  Swetland,  New  York. 
Secretary  and  General  Manager,  Coker  F.  Clarkson.  New   York. 

MEMBERS  OF  THE  COUNCIL 

Henry  M.  Leland,  Detroit,  Mich. 

William  Guy  Wall,  Indianapolis,  Ind. 

K.  W.  Zimmerschied,  Detroit,  Mich. 

Hermann  F.  Cuntz,  New  York. 

Joseph  A.  Anglada,  New  York. 

Harold  L.  Pope,  Cleveland,  O. 

£.  F.  Russell,  Longmeadow,  Mass. 

Christian  Girl,  Cleveland,  Ohio. 

Henry  C.  Wilson,  New  York. 

Walter  C.  Baker,  Cleveland,  Ohio. 

H.  W.  Alden,  Detroit,  Mich.   (Past  President). 

Howard  Marmon,  Indianapolis.  Ind.   (Past  President). 

POSITIONS   AVAILABLE 

The  following  announcemento  are  publlahed  for  the  Information  of  mem- 
hera  of  the  Society.  No  charg*  whatever  la  made  for  theaa  announcementa. 
Membera  who  wlah  additional  Information  will  please  address  the  office  of 
the  Society: 

189.    Foundry  foreman;  one  who  can  handle  men  and  knows  foundry 

business,  especially  in  the  cast-iron  line. 
198.    Want   layout   men   with   experience   in   heavy   commercial    vehicle 

design. 

♦199.  Male  stenographer  having  experience  in  automobile  manufacture 
or  supply  house.  Must  be  familiar  with  electrical  details  for 
motor  cars.     State  details,  references  and  salary  in  first  letter. 

♦200.  A  good  live  man  competent  to  take  charge  of  automobile  school. 
School  has  ample  financial  backing  supported  by  both  city  and 
state.    Salary  from  $1,500  to  $2,000  a  year. 

{Concluded) 
*Scnd  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
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201.  Mechanic,   operator   or    tool-maker;    experienced   in   drawing   and 

annealing  large  brass  cartridge  cases. 

202.  Experienced  draftsman. 

203.  Designer  who  has  had  active  personal  experience  in  the  design  of 

high-speed  European  motors  within  the  last  twelve  months. 

204.  Salesman  for  New  England  States  to  look  after  local  dealers.    Must 

be  high-grade  man  who  can  get  results  on  commission  basis.  We 
have  a  proposition  that  appeals  to  all  men  of  ability  in  selling  line. 
♦205.  Man  competent  to  undertake  charge  of  manufacturing  department 
as  superintendent.  One  who  is  a  thorough  mechanic,  with  ex- 
ecutive ability;  able  to  meet  men  and  estimate  on  new  work  in 
the  line  of  pressed  steel  manufacture. 
206.  Electrical  engineer  experienced  in  electrical  starting  and  lighting 
systems  for  automobiles.  Must  be  capable  of  designing  such  appa- 
ratus, and  have  experience  in  ignition  systems,  if  possible. 

MEN  AVAILABLE 

^>289.  Worker  with  ambition  and  push,  getting  results  now  as  for  years 
back,  wants  to  exchange  his  experience  and  ambition  for  a  nom- 
inal salary  and  a  good  chance  to  get  ahead.  Years  of  experience 
as  superintendent,  factory  manager  and  purchasing  agent. 

0290.  Would  like  to  connect  with  research  or  experimental  department 

of  an  automobile  or  accessory  builder.  Am  now  holding  a  re- 
sponsible position  with  a  well-known  company  and  desire  to 
change  only  on  account  of  preferring  the  above-named  work. 
Several  years  of  valuable  experience.  Exceptionally  good  on 
electrical  equipment.  Quick  and  accurate  in  technical  work. 
Married.    Age  30. 

0291.  Managing  and  designing  engineer  in  high-class  construction  desires 

position  with  large  and  progressive  concern;  35  years  of  age. 

0292.  Engineer,  32  years  old,  desires  responsible  position  with  automobile, 

motor  or  accessory  manufacturer.  Twelve  years'  thorough  prac- 
tical training  with  large  companies. 

0293.  Sales  engineer  with  broad  technical  training  and  practical  experi- 

ence in  sales,  engineering  and  production,  now  handling  ignition, 
lighting  and  starting  equipment  for  automobiles  in  Detroit  terri- 
tory, desires  opportunity  of  larger  scope  in  this  or  other  accessory 
line. 

0294.  Graduate  mechanical  engineer.     Experience  in  motor  and  chassis 

design,  experimental  work  and  general  production.  Has  initiative 
and  resourcefulness.  Would  make  capable  assistant  to  chief  en- 
gineer, production  manager,  etc.  Location  in  eastern  states  pre- 
ferred. 

(Concluded) 


•Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
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NEW  DEPARTURE 
BALL  BEARINGS 

American  Made  for  American  Trade 

F  every  person  interested  in  the  manufacture, 
sale  and  use  of  Motor  Cars  could  visit  the 
New  Departure  plant  he  would  be  well  re- 
paid. 

F  he  could  go  with  us  into  our  laboratory, 

F  he  could  observe  the  analyses  and  tests  made 
of  our  materials  and  note  the  results, 

F  he  could  go  with  us  through  all  the  depart- 
ments of  the  New  Departure  plant  and  then 
sit  down  with  us  for  a  man-to-man  discus- 
sion of  the  subject  of  ball  bearings  in  all  its 
phases— every  such  person  would  then  re- 
alize the  full  meaning  of  our  assertion,  oft 
repeated,  that  New  Departure  Ball  Bear- 
ings are 

The  Quality  Bearings  of  the  World 

^  Many  have  done  this — ^have  profited  by  it — 
they  need  no  further  proof. 

^  There  are  many  who  cannot  personally  inves- 
tigate New  Departure  materials  and  methods.    • 

^  To  such  our  present  advertising  campaign  in  the 
Trade  Papers  is  directed. 

^  The  descriptions  and  pictures  of  New  Departure 
materials  and  processes  will  cover  the  entire  subject 
of  New  Departure  Ball  Bearings. 

Q  Look  for  these  pages  from  week  to  week  as  they 
appear — ^They  present  conclusively  a  subject  in 
which  the  Motor  Car  Industry  and  the  Motorist  are 
vitally  interested. 

The  New  Departure  Mfg.  Company 

Brbtoly  Connecticut)  U.  S.  A. 
Western  Branch,  1016-17  Ford  Bldg.,  Detroit,  Mich. 
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ENGINE  EFFICIENCY 


As  obtained  by  the 

Browne  Carbureter 

Cause.    A  constant  mixture  of  true  proportions. 

Reason,    i.  It  is  most  inflammable.  Effects,    i.  Easiest  to  ignite. 

2.  It  gives  highest  cylinder  2.  Greatest  power. 

pressure.  3.  Fastest. 

3.  It  is  quickest  burning. 

This  refers  to  a  gaseous  mixture  within  the  cylin- 
der. We  must  differentiate  between  the  mixture  in 
the  cylinders^  and  the  mixture  in  the  carbureter,  be- 
cause when  the  motor  is  cold,  part  of  the  fuel  re- 
mains in  the  manifold,  and  there  is  no  longer  a 
properly  proportioned  mixture  within  the  cylinders. 
Under  these  conditions  it  is  necessary  to  tempo- 
rarily supply  more  fuel.  That's  what  the  primer  is 
for. 

It  is  claimed  that  enrichment  is  necessary  for  acceleration, 
but  actual  experiment*  has  shown  that  at  1000  r.p.m.  an  engine 
only  increased  its  horsepower  1.577  per  cent,  for  an  expenditure 
of  48.4  per  cent,  more  fuel. 

On  suddenly  opening  the  throttle  of  the  average  carbureter, 
the  inertia  of  the  air  valve  and  its  spring  does  greatly  enrich  the 
mixture — frequently  to  the  extent  of  choking — but 

A  perfect  mixture  needs  but  slight  enrichment,  provided  it  is  perfect. 

In  the  Browne  the  air  valve  is  made  as  light  as  possible  to  prevent 
undue  enrichment — choking  is  unknown — but  acceleration  or  "quick  get- 
away" is  in  no  way  sacrificed. 

Authorities  all  agree  that  the  combustion  of  certain  definite  propor- 
tions of  air  and  fuel  vapor  liberates  the  greatest  number  of  heat  units 
from  a  given  weight  of  fuel. 

Any  departure  from  a  composition  of  maximum  efficiency  means 
waste  of  fuel. 

Too  much  air  necessitates  the  use  of  more  mixture  to  produce  the 
desired  power. 

Too  little  air  means  incomplete  burning  of  the  fuel. 

Either  case  means  loss. 

This  is  proven  by  the  efficiency  obtained  by  true  gas-engines,  which  are 
easily  supplied  with  a  mixture  of  invariable  composition,  as  against  the 
road  performances  of  automobile  engines,  commonly  supplied  with  highly 
fluctuating  mixtures. 

The  comprehensive  principle  of  the  Browne  makes  constancy  of  mix- 
ture possible  under  all  conditions. 

♦Tranaactions  S.  A.  B.,  Vol.  8.  Part  II..  page  206. 
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To  accurately  incorporate  these  principles  in  each  individual  in- 
strument, demands  an  organization  skilled  in  quantity  production. 


The  factory  of  the  Malleable  Iron  Fittings  Company,  Branford, 
Conn.,  ^ords  a  capacity  for  the  production  of  Browne  carbureters 
in  quantities  to  meet  all  requirements. 

SOLE  SELLING  AGENTS: 

Holt- Welles  Company,  Inc. 

E.  H.  Stlckels,  President 
u.  8.  Rubber  Bnildiiig  1790  Broadway  New  York 
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An  architect  does  not  build  a  house  and  then  add  a  heating  plant. 
His  original  plans  show  just  where  every  pipe  and  radiator  is 
to  go.  He  has  figured  out,  in  advance,  exactly  how  much  radia- 
tion is  required  for  each  room  and  what  size  boiler  is  needed 
to  provide  the  required  heat  in  the  coldest  weather.  If  he  is 
building  in  Minnesota  he  provides  more  radiation  than  he  does 
if  he  is  building  in  Texas.  An  automobile  manufacturer  who 
provides  his  car  with  a 

WAGNER  STARTER 

The  Starter  that  is  built  to  order 

follows  the  plan  of  the  architect.  At  the  time  he  designs  his 
car,  he  provides  for  the  starter.  The  exact  conditions  the  starter 
will  have  to  meet  are  determined,  and  a  Wagner  Starter  is  built 
which  exactly  fulfills  the  requirements.  Nothing  is  compromised. 
Being  built  to  order,  the  Starter  can  be  made  right  in  every 
particular. 

The  Wagner  Company  will  be  glad  to  send  an  experienced 
engineer  to  discuss  with  jou  the  desirability  of  having  a  Wagner 
Starter  designed  and  built  for  the  car  you  are  building. 

Wagner  Electric  Manufacturing  G>* 

St.  Louis 

Factory  BranchM  and  PuUy  ]Equlpp«d  Senrlca  Stadoiwt 

BostoQ  New  York                        Montreal                           PhiladdphU                      Syracuse 

Buflfalo  Toronto                          Pittsburfrh                        CleveUod                         Cincinnati 

New  Orleans  Detroit                             Chlcafiro                             Milwaukee                        MinncapoUs 

St.  Louis  Kansas  Citjr  Denver  Los  Angeles                   San  Frandsco                   Ststtle 

SKLLINC.  AGENCIES:  AtlanU  Sious  City  El  Paso  Salt  Lake  CWy 
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G>nnecticut    Automatic 
Ignition 

CONNECTICUT  AUTOMATIC  IGNITION  U  without  ques- 
tion the  most  modem  and  effective  lytteni  of  iirnition  thus 
far  devised  because — 

The  Connecticut  Automatic  igniter  delivers  its 
hottest  spark  at  the  lowest  motor  speeds  when  carbu- 
retion  demands  a  hot  spark,  and  its  high  speed  spark 
is  as  effective  as  the  magneto's  best  effort. 

It  has  absolutely  no  electrical  or  mechanical  lag 
at  any  speed. 

It  has  more  perfect  synchronism  than  the  best 
magneto. 

Its  Automatic  Switch  makes  it  impossible  to  com_ 
pletely  or  partially  run  down  the  battery  through 
accident,  tampering,  or  neglect  to  throw  it  off. 

The  elimination  of  lag  admits  of  extreme  sim- 
plicity, obviating  the  necessity  of  compensating  de- 
vices, which  in  turn  destroy  synchronism  and  make  a 
sluggish  motor,  particularly  on  hill  work. 

The  fact  that  the  8-cylinder  Igniter  will  fire  per- 
fectly at  a  motor  speed  of  3000  R.P.M.  as  well  as  at 
the  lowest  speed  at  which  it  is  possible  to  turn  the 
motor  over  only  goes  to  show  its  remarkable  mechan- 
ical and  electrical  design. 

We  desire  competitive  service  and  dynamometer 
tests  with  any  Ignition  System  built. 

Made  for  3,  4,   6  and  8  cylinder  motors. 

Catalog  on  Request 

CONNECTICUT  K?ffi  COMPANY, »«. 

MERIDEN      -      -      -      CONNECTICUT,  U.S.A. 
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Why  Houk  Wire 
Wheels  Are  Best 


In  tensioning  a  Houk  wheel  the 
hub  is  held  concentric  with  the  rim, 
instead  of  being  allowed  to  float. 
An  automatic  shaft  pulls  up  each 
spoke  to  a  certain  tension,  but  can 
pull  it  no  further.  Consequently 
the  finished  wheel  is  not  only  true, 
but  the  spokes  are  evenly  tensioned 
and  each  spoke  carries  its  share  of 
the  load.  Spokes  do  not  break  in 
Houk  wire  wheels. 

In  the  positive  self-tightening  Houk 
lock  the  hub-cap  tightens  itself 
while  the  spring  catch  makes  it 
doubly  certain  that  the  wheel  can- 
not come  off  accidentally  under  any 
circumstances. 

There  are  many  other  reasons. 


Houk  Detachable  Wire  Wheels 

GEO.  W.  HOUK  CO.,  Buffalo,  N.Y.— Also  1792  B'way,  N.T.  Qty 
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Announcing  the  Perfection  of 

THE  GEORGE  AUTOMATIC 
ROLLER  BEARING 

THE  GEORGE  AUTOMATIC  ROLLER  BEARING  is 
a  bearing  with  positive  Automatic  Adjustment  to  com- 
pensate for  commercial  variations  in  actual  roller  dia- 
meter so  that  when  assembled  each  roller  presents  exactly 
the  same  working  diameter. 

THE  GEORGE  AUTOMATIC  ROLLER  BEARING  by 
eliminating  the  **cage'^  overcomes  the  existing  troubles 
of  the  *'cage*'  construction  of  roller  bearings,  and  toper- 
form  the  same  function ,  employs  a  novel  method  of 
separating  the  rollers,  which  at  the  same  time  produces 
positive  automatic  adjustment  of  the  rollers. 

The  construction  of  THE  GEORGE  AUTOMATIC 
ROLLER  BEARING  will  secure  and  maintain  concen- 
tricity when  assembled  without  undue  close  limits  in 
machining  the  bearing  seat  and  housing,  and  may  be 
mounted  or  dismounted  without  pressure  and  being  a 
unit  assembly  may  be  dissembled  for  inspection  and 
cleaning  without  the  use  of  any  tools  or  the  springing  or 
distortion  of  any  of  its  parts. 

How  these  results  are  accomplished  will  be  fully  des- 
cribed in  future  issues  of  the  S.  A.  E.  Bulletin. 

THE  GEORGE  AUTOMATIC 
ROLLER  BEARING  CO. 

Walter  H.  MOler,  Ptm.  HAMILTON.  OHIO 
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An  Open  Letter  to 
Automobile  Engineers 


Gentlemen : 

Our  Engineering  Staff  specializes  in  working  out  stamp- 
ings to  take  the  place  of  grey  iron  or  aluminum  castings — 
or  die  castings. 

Whatever  your  demands  in  light  or  heavy  automobile 
part  stampings — Hoods,  Clutch  Cases,  Covers,  Joint  Cases, 
Gasoline  Tanks,   MufHers,   etc. — ^we   can   meet  them. 

We  are  able  to  produce  high  quality  stampings  at  low 
cost  because  of  our  facilities  for  purchasing  materials  eco- 
nomically; of  our  I  3 -acre  plant,  equipped  with  most  modern 
machines;  expert  labor;  of  our  34  years'  experience  in  sheet 
metal  work. 

Close  inspection  of  all  work  before  it  leaves  our  shop 
assures  of  it  being  right  in  every  respect  when  you  get  it. 

As  specialists  in  Stamping,  Drawing  and  Spinning  in 
Brass,  Copper,  Aluminum,  Tin,  Monel  Sheet  and  Steel,  and 
with  extensive  facilities  for  Porcelain  Enameling — and  as 
an  organization  equipped  and  fitted  to  assure  you  quality 
w6rk,  low  prices,  prompt  deliveries,  we  solicit  an  oppor- 
tunity to  quote  on  your  requirements. 

Interesting  figures  will  go  forward  immediately  after  we 
receive  your  blue  prints  or  sample  and  know  the  quantity 
required. 

Very  truly  yours, 

GEUDER,  PAESCHKE  &  FREY  CO. 

Contract  Manufacturing  in  all  Sheet  Metals 
1365-1700  St.  Paul  Avenue  MILWAUKEE,  WISC. 
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HAYES  WHEELS 

DEMAND 
YOUR  CONFIDENCE 


Our  plant  10  equipped  with  latest 
automatic   machinety  throughout. 

Our  ^wheelwrights  have  had  life 
long  experience  in  their  work. 

Our  connections  with  the  source 
of  Timber  Supply  m  the  South 
are  unsurpassed. 

The  Quality  of  our  material  is 
guaranteed. 

WE  CAN  MAKE  DELIVERIES 


Hayes  Wheel  Company 

Jackson,  Michigan 
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0295.  Engineer,  having  i6  years'  experience  in  designing  all  parts  of 

automobiles.  Gas  engine  a  specialty.  Thirteen  years  in  general 
manufacturing.  Has  been  chief  engineer  of  a  large  automobile 
factory  for  the  past  eight  years.  Will  be  open  for  a  position 
Dec.  1st. 

0296.  Draftsman;    eleven    years'    drafting    experience,    five    designing 

commercial  cars,  high-grade  and  light  pleasure  cars.  Can  qualify 
as  layout  man.  designer,  checker  or  chief  draftsman.  Would 
prefer  situation  in  middle  west    Twenty-eight  years  of  age. 

0297.  Designing  and  manufacturing  engineer  on  medium-priced  pleasure 

cars  wants  chance  as  works  manager,  engineer  or  superintendent 
Fourteen  years'  practical  and  theoretical  work.  Technical  gradu- 
ate in  mechanical  engineering. 

0298.  Engineer- writer  with  long  and  varied  practical  experience  as  de- 

signer and  constructor  of  trucks  and  pleasure  cars  and  in  edi« 
to  rial  work  with  a  number  of  trade  papers,  desires  large  oppor- 
tunity in  an  advertising  department,  preferably  with  a  firm 
building  both  cars  and  trucks.  Write  advertising,  publicity, 
catalogs  in  English  and  Spanish,  booklets,  repair  parts  lists, 
instruction  books,  edit  house  organ,  etc.  Complete  knowledge 
of  printing,  engraving,  paper,  type,  etc.  Eastern  location  pre- 
ferred. 

0299.  Engineer  with   experience  peculiarly  fitting  him   for  the   service, 

desires  position  with  leading  company  to  act  as  point  of  contact 
between  engineering  department  and  the  service,  sales,  advertising 
and  publicity  departments.  Can  .handle  mechanical  instruction  of 
salesmen,  write  instructive  books  and  aid  in  experimental  work. 

0300.  An  active  man  wishes  a  position  where  twelve  years*  practical  ex- 

perience with  carburetion  and  ignition  troubles  would  be  useful. 
Has  been  service  engineer  and  in  charge  of  shop  and  laboratory. 

0301.  A  graduate  of  the  Texknowlgic  College  (Russia)  seeks  a  position  as 

first-class  draftsman  or  parts  inspector  with  an  automobile  factory 
or  automobile  accessory  concern  in  the  Middle  West 

0302.  Electrical  and  mechanical  engineer,  33  years  of  age,  12  years*  experi- 

ence, desires  to  make  connection  with  some  firm  as  electrical  or 
mechanical  engineer  or  superintendent    Also  has  selling  experi- 


Best  for    Commercial  Service 

The  logical  solution  of  the  problem  of  sup- 
porting load  and  transmitting  power.  The 
solid  member  carries  the  load — the  live  axle 
transmits  the  power.  There  is  no  carrying 
strain  on  the  jack  shaft — ^no  movement  of 
power  through  the  supporting  axle. 

Write  for  full  details. 

TORBENSEN  GEAR  &  AXLE  CO., 

216-224  High  Street  NEWARK,  N.  J. 
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The  Trend  of  the  Times 

In  Truck  Tires  is  Toward 
the  **Pressed-on**  Type 


The  1915  Goodyear 
S-V  Truck  Tire 

is  a  distinct  advance  over  anything  yet  brought  out.  A 
**pressed-on"  tire,  applied  directly  to  the  S.  A.  E.  wheel. 

Q*^,^^-^!*  J|«^  No  flanges— No  bolts — No  wedges — No 
OimpilCliy       intermediate  bands. 

I  J^yL*  vATi^irrl^t  Elimination  of  steel  fastenings  re- 
L^^Ill.  lYwI^IH  duces  unsprung  weight— as  much 
as  3d4  pounds  on  a  5-ton  chassis. 

Absolute    security    in  the  **pressed-on** 
'  method  of  attachment. 

More  high-grade  rubber.    Tech- 
nically  correct   design.    Largest 
proportion  of  tread  rubber  available  for  wear 

These  improvements  combined 
give  tire  equipment  which  will 
operate  at  a  lower  cost-per-tire- 
mile,  than  any  yet  brought  out. 
This  we  have  established  bevond 
the  question  of  a  doubt  by  collect- 
ing cost  data  from  2100  S-V  tires 
in  actual  service. 

Investigate,  and  you  will  find  the  Goodyear  S-V  truck  tire  abso- 
lutely the  best  on  the  market. 

THE  GOODYEAR  TIRE  &  RUBBER  CO.,  Akron,  Ohio 

Mak*r»  of  Goodyear  AutomobiU  Tires 


ReliabiUty-; 
Long  mileage- 


QoOD^^AR 

S-V  Truck  Tires 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

position'  and  '  COMPANY 

ADDRESS  

whom  I  consider  eligible  to  S.  A.  E.  membership. 

sl  A.  E.  MEMBER 


Date. 


ADDRESS 


Stanweld    Rim 


K 

No, 

20— Equipment 
on  these  cars 

Chaimmr* 

Dodge 

DarriM 

Empirm 

Hudson 

Ki»»ei 

LewU 

Miteheil 

Moon 

Overland 

Pathfinder 

Peerleee 

PUot 

Reo 

Richmond 

King      Steam*  {Hght  four)     Weeteott 

The  Standard  Welding  Company 

Main  Omee  and  Factory:  CLEVELAND 
NEW  YORK  CHICAGO  DETROIT 


SUPERIOR   AUTOMOBILE  STEELS 
tubular  auto  parts  tools  and  supplies 

PETER  A.  FRASSE  &  CO.,  INC.    Philadelphia 
417^21  CANAL  STREET,  NEW  YORK     ■'""■-awba-I'MIA 


BUFFALO 
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PRESSED  STEEL  FRAMES 

A  Smith  Frame  marks  Quality  in  a 
car — made  by  the  Pioneer 
Manufacturers  of  this  Industry 

We  also  spedalize  in  quantity  production  of 
REAR  AXLE  HOUSING  ASSEMBLIES, 
DROP  FORCINGS  &  SPECIAL  STAMPINGS 

A.  0.  Smith  Company 

MILWAUKEE 


The  NEW   fSs!g^G    'ofllLz^t:r 

The  Standard  by  which  Other  Pumps  Must  Be  Judged 

ALL  METAL  EVERLASTING  CONSTRUCTION.  A  GUARANTEE  AGAINST 

OIL  SPRAY  IN  THE  AIR.    Good  enough  for  the  most  expoisive  car.    So 

reasonable  in  price  that  it  can  be  included  in  the  equipment  of  medium  priced  cart. 

Writm  far  Our  SpmciHcationM 

KELLOGG  MFG.  CO.,  Rochester,  N.  Y. 

NEW  YORK        CHICAGO         BOSTON         DETROIT         SAN  FRANCISCO 


New  Process  Gear  Corporation 

Gut  Gears  of  Quality 
Complete  Differential  Gears 

Syracuse^  N.  Y. 
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Members  are  requested  to  advise  the  S.  A.  E.  office  promptly 
of  change  of  address,  using  form  herewith : 
Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 

Please  change  my  address  now  appearing  on  your  records,  to 
the  following: 

Company  connected  with 

Profession  or  Position, 

Address  of  Company 

Address  for  Mail 

Articles  Manufactured 


Very  truly  yours, 

S.  A.  E.  Member. 
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THE  WYMAN  &  GORDON  CO. 

Worcester,  Mass.      and      Cleveland,  Ohio 
MANUFACTURERS    OF 

GUARANTEED 
FORGINGS 


The  use  of  a  Wyman  &  Gordon  guaranteed  forging 
means  "Safety  Always/' 

If  you  will  allow  us  to  cooperate  with  you  our 
experience  may  enable  us  to  save  you  money  and 
trouble,  as  we  have  been  able  to  do  in  many  cases. 


STEERING  CONNECTIONS 

(Drag  Links)  and 

BRAKE  ROD  ASSEMBLIES 

are   the  items  on   which  we  specialize,   using   highest   grade   ma- 
terial, doing  careful  machine  work  and  giving  service. 

Our  Steering  Connections  are  simple  in  construction  and  effi- 
cient. 

MICHIGAN  ELECTRIC  WELDING  CO.,       Detroit 


AMERICAN  TOP  COMPANY 

JACKSON,  MICHIGAN 

Largest  Manufacturer  of  Automobile  Tope  in  the  United  States. 

Quantity  Production  means  Up-to-date  Equipment, 
Prompt  Delivery  and  Low  Prices. 
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PRESSED     STEEL 
AUTOMOBILE  FRAMES 

FOR    TRUCKS    AND    PLEASURE    CARS 

Originatort  and  ntanufaeturerB  of  Heat-treated  Fratne9 


PARISH  MANUFACTURING  COMPANY 

DETROIT,  MICH.  READING,  PA, 

DIXON'S 

GRAPHITE  TRANSMISSION 
AND   DIFFERENTIAL 

grease:  No- 67  7 

Send  for  the  Dixon  Text  Book  on 
"Automobile  Lubricants'*  No.  95 

Made  in  JERSEY  CITY.  N.  J.,  by  the 
JOSCPH    DIXON   CRUCIBI^C  COMPANT 

GUARANTEED    RADIATORS 

HIGHEST  IN  QUALITY— HIGHEST  IN  EFFICIENCY 

Genuine  Square  Tube  Honeycomb  Mercedes  type  for  Automobiles 
Helical  Tube  Type  for  Commercial  Trucks 

QUANTITY  PRODUCTION  TO  SUIT  REQUIREMENTS 

Send  us  your  blue  prints  for  estimate 

ROME-TURNEY  RADIATOR  COMPANY 
ROME,  NEW  YORK 
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We  l>e^in  tke  New  Year  l>etter  equipped  tkan 

e^er  to  satisfy  tke  requirements  of  tke 

automobile  industry. 

Electric  cmd  Open  Hearth 

Chrome  Nickel  Chrome  Vanadium  Chrome  Carbon 

Nickel        Tungsten        Special  Analysis 


CANTON,  OHIO 

New  York  Chicago  Detroit 


Automobile  Wheels 

High  Grade— Best  Made— Dry-Stock 
HOOPES  BRO.  &  DARLINGTON 

(INCORPORATED) 

West  Chester,  Penna.  Write  for  prices. 


We  kave  to  show  service  to  |^et  factory  business. 
SenJ  for  the  proof. 

See  liow  we  skoweJ  one   manufacturer  what 
Kelly-Sprin^fieU  Tires  have  Jone  anJ  will  Jo. 

Kelly- Springfield  Tire    Company 

Corner  Broadway  and  57tk  Street,  New   York 

Branehet  and  DUirihaton  In  AH  Principal  Cltiit 
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BIJUR   SYSTEM 

17  T  irr^T^oTr^    starting 

mLI^mLI^  1  l\lV>i      LIGHTING 


HIGH   GRADE   APPARATUS   AT 
MODERATE   COST 


COMPETENT  ENGINEERS 


BIJUR  MOTOR  LIGHTING  CO. 

HOBOKEN,    N.   J. 


SEA^IVf  LESS  STEEL. 

LEAKUESS 
GASOUNE   TANKS 


CYLINDRICAX.    AJWD 
SQUARE    IVfODEUS 

StandardU*  with  u»  and  aaom  money 

Janney  -  Stelnmetz  Co. 


ECLIPSE- BENDIX 

Automatic  Gear  Transmission 

For  Electric  Starters 

Does   away   with   levers,    overrunning    clutch   and   all   complicated 

electrical  devices. 

We  will  be  glad  to  cooperate  with  you  either  by  mail  or  in  person. 

Manufactured  by  ECLIPSE  MACHINE  CO.,  Elmira,  N.  Y. 

BRANDENBURG  &  COMPANY,  General  Sales  Agents 
New  York  Chloaffo  Detroit 

57th  ft  Broadway  1112  So.  Michigan  Ave.  Ford  Bldf. 
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NORrV^ 


^^ 


BALL  BEARINGS 

Our  confidence  in  "NORfflfl" 
Bearings  is  such  that  we  will 
glacUj  furnish  jou  with  sam- 
ple bearings  which  jou  mmj 
test  for  your  own  purposes 
under  your  own  conditions. 
This  method  has  won  for  us 
the  largest  customers  which 
we  have  on  our  books.  We 
leave  decision  to  you. 

THE  NORMA  COMPANY 

OF  AMERICA 

1790  Broadway  NEW  YORK 

"NORryi**  Ball,  Roller,   Thrutt  and  Combination  Bearing* 


CONNECTING     ROD    BROACHING 

Closer  Accuracy,  Increased  Production 
When  Handled  by  Our  Method,  and  on 

LAPOINTE    BROACHING    MACHINES 

Write  for  Catalog  and  further  information 

THE    LAPOINTE    MACHINE    TOOL    CO. 

HUDSON,    MASS. 


THE  COMPOUND  NOZZLE 

of  the  famous  Zenith  is  the  greatest  step  forward 
in    carburetion   since   Krebs' 
early  device.       Our  catalog 
gives  the  facts. 


■^'■:<f^^ 


ZENITH  CARBURETOR  CO. 

DETROIT,  U.  S.  A. 


V^%7 
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UNION  DRAWN  STEEL  CO. 

BEAVER  FALLS,  PA. 


COLD 


Shafting 

screw  steels   {g^^ 


DRAWN  /  AUoy  steels 
/  (Heat  treated 

OR         I     '^"''^^^ 


TURNED 


Nickel— 1%  and  33^% 

Nickel — Chromium 

Chromitmi 

Chromium — ^Vanadium,etc. 


Axles,  Piston  Rods 

Special  Shapes 

Crucible  Steels 

Special  Case-hardening  Steels 


New  York        Detroit 
Chicago 


BRANCHES: 

Cincinnati         Boston         Philadelphia 
Buffalo 


Specializing  on  Two  Motors  for 
Light  Cars 


MODBL  «<R" 
For  t'vro  pasnenirers 
8*  Bore 
4*  Strolce 


MODBIi  ''L" 
For  four  paesenffore 
8^*  Bore 
S'  Stroke 

Detailed  Bpeciflcations  and  blueprints  on  reqneat 

LYCOMING  FOUNDRY  &  MACHINE  COMPANY 
WILLIAMSPORT,  PA. 


OU  PONT 


MOTOR  (^RijS^   QUAUTY 


Nia  u  m  MT  arr 


IS  GUARANTEED  TO  OUT-WEAR  COATED  SPLITS 

It  is  replacing  splits  in  the  upholstery  departments  of  sereral 
of  America's  largest  auto  manufacturera.  Our  top  material  is  unsur- 
passed.   Get  a   FREE   SAMPLE  and  test   it. 

DU  PONT  FABRIKOID  COMPANY 

WILMINGTON,  DEL.  TORONTO.  ONT. 
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^Q    Higb-Grade  Can  now 
OCj    H?^  Westinghoiise 


26 


Electric  Systems 

of  these  cars  are 
equipped  with 

Westinghouse   Electric  Ignition 

Here  is  the  list;  the  stars  indicate  those  with  Westinghouse  Ignition: 

•Allen  •Glide  HnpmoMIe  •Marion  Richard 

•Amertean.  •Hallday  •Klasel  •MorelSnd  •^SSre 

La  France  •Case  •Kline  Norwalk  sSmSt 

Amplez  JISL^:5<^>^.  •Lanth-Jneneens  •Ohio  •S^well 

•Anbnm  •Crawford  •Lenox  •Pathflndpr  st«TiS«)!i 

•Atterbury  -Darla  •Lexington-Howard  Plerce-ArJJw  •StSSirt 

•Austin  •Dorris  Locomobile  pfJt  •Vuffn 

•Brigga-Detrolter  FIAT  •McFarlan  Pnllman 

Do  not  fail  to  see  our  exhibits: 

^^^y^^^l^^^*^  ^"^  ***  ^^    ^''^"^  Central  Palace,  Spaces  89  to  92,  and 
97  to   100. 

Chicago:  January  23rd  to  30th,  Coliseum,  Spaces  85  to  88. 

Westinghouse  Electric  &  Mfg.  Co. 

-     AntofDoblle  Equipment  DKIaion 
EAST   PITTSBURGH.    PA. 
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FOR 

Trucks  and  Pleasure  Cai^ 

GENERAL  STAMPINGS 


THE  PARISH  &  BINGHAM  CO. 

CLEVELAND,  OHIO 

Link-Belt  Silent  Chain 

FOR  AUTOMOBILE  ENGINES 

Flexible  as  a  Bell — PosiUf)e  as  a  Gear 
Mare  Efficient  than  either 


—         or    DusninBH,     wnicii    are     reinuvuuie,    exien 


"HE  8UCCESS  of  the  Link- Belt  8llent  Chain  is  due  almost  entirely 
to  the  superiority  of  its  Joint  construction.  Tne  segmental  liners 
or    bushlnsrs.    which    are    removable,    extend    across   the    entire 

width  of  the  chain, 
thus  doubling  the 
bearing  surface  and 
halving  the  bearing 
pressure  on  the 
joint.  The  bush- 
ings (or  liners)  are 
^se-hardened,  and 
bear  upon  the  case- 
hardened  pill.  The  latter  is  free  to,  and  does  rotate  with  reference 
to  the  bushings  and  presents  every  particle  of  its  surface  for  wear.  As 
a  result  it  wears  uniformly,  keeps  round,  and  the  chain  maintains  to 
the  end  its  high  initial  efflqiency,  (98.2  per  cent.,  on  actual  test.)       .  . 

Write  for  Link-Bell  Silent  Chain  Data  Book  No.  125 

LINK-BELT  COMPANY 

Philadelphia  Chicago  Indianapolis 
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DETROIT  GEAR  &  MACHINE  CO. 

Detroit,  Michigan 


TRANSMISSION 
MANUFACTURERS 


Unit  Power  Plant  Transmissions  to  fit  all 
standard  motors  up  to  40  h.  p. 
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Steering 
Gears 

of  ft  new  deaign  ftre 
being     built     by    the 

Ross  Gear  and 
Tool  Company 

in  tbe  newest  ftnd  moat  modern  steering  geftr  f  ftctory 
in  Americft. 

INVESTIGATE:       Longer  wear — better  lubrication — easier  steering. 

ROSS  GEAR  AND  TOOL  CO.  < 

8tk  ftnd  Hefttk  Streets  Lafftyette,  Ind.,  U.  S.  A* 


'HYDRAULIC  Book  of  Designs  on  File  at 
"S.A.E."  Headquarters 


FRAMES  "PARKER. 


DRUMS  HYDRAULIC' 


STEP  WHEELS 

HANGERS  WHhtLi 


THE  HYDRAULIC  PRESSED  STEEL  CO. 

CLEVELAND,  OHIO,  U.  S.  A. 

Foreign  Office:    Jas.  R.  Kelly  &  G>.,  Leeds,  England 
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BIDDLE   &  SMART 

CLOSED  BODIES 


Known  the  Country  over  for 

their  Distinctive  Design, 
Construction  and  Equipment 


ike  BiJJle  &  Smart  Company 
AMESBURY  MASSACHUSETTS 


QUALITY 


SERVICE 


Gears  &  Drop  Forgings 

In  Quantity 

SEND  US  YOUR  BLUE  PRINTS  FOR  ESTIMATE. 

FROST  GEAR  &  FORGE  CO. 

JACKSON,  MICH. 
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A  flnndred  and  Ninety  Thoa- 
sand  Deico  Equipped  Cars 
are   in  Actual   Use  Today 


That  simple  statement  is  the  most  convincing 
evidence  of  Delco  leadership  that  could  be 
offered. 

A  hundred  and  ninety  thousand  automobile 
owners  in  their  day  after  day  driving  are 
realizing  the  soundness  of  Delco  engineering 
principles  and  the  sterling  quality  of  Delco 
manufacturing  practice. 

The  Delco  System  was  the  pioneer  in  tht 
electric  cranking,  lighting  and  ignition  field. 

And  from  the  time  the  first  electrically 
cranked  car  appeared  Delco  leadership  has 
never  been  questioned. 


You  Willi  find  the  Delco  System  at  the  Auto^ 
mobile  Shows  as  regular  equipment  on  the 


CadilUc 

Hudson                   Cole 

Cartercar 

Buick 

Oldsmobilc              Auburn 

Jackson 
Wcscott 

Oakland 

Moon                       Patcrson 

Stevens  Duryea 

The  Dayton  Engineering  Laboratoriei 
Company 

DAYTON,  OHIO 
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CARBON 

A  PLAIN  STATEMENT 

Manufacturers  of  motor  oils  have  been  in  the 
habit  of  saying  that  their  oil  is  **carbon  free** 
— or  that  it  "will  not  form  carbon.*' 

These  statements  are  manifestly  absurd. 
Every  oil  will  form  a  carbon  deposit  under  cer- 
tain conditions,  and  the  carbon  will  vary,  both 
in  quality  and  in  quantity. 

We  have  never  said  that  Texaco  Motor  Oil 
will  not  deposit  carbon,  but  we  MAINTAIN 
that  when  carbon  IS  formed,  it  is  of  an  insig- 
nificant amount  and  is  of  a  soft,  spongy 
nature. 

It  is  usually  blown  out  with  the  exhaust.  It 
cannot  scratch  cylinder  walls  and  what  is  ex- 
tremely important,  it  does  not  bake  on  the 
piston  head.  When  Texaco  Motor  Oil  of  the 
right  grade  for  the  car  is  used,  the  slight  car- 
bon that  may  be  formed  can  be  readily  re- 
moved. Carbon  scrapers  or  cold  chisels  are 
unnecessary.  All  you  need  is  a  kerosene 
soaked  piece  of  waste  which  will  be  sufficient 
to  WIPE  OFF  all  traces  of  the  deposit. 

We  will  be  glad  to  supply  you  with  further  in- 
formation. 


THE  TEXAS  COMPANY 

Department  "S" 

17  Battery  Place,  New  York  City 
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SCHWARZ 
WHEELS 

The  Standard  Wheels  For 
American  Cars  and  Trucks 


This  is  the  position  that  has  been  earned  and  main- 
tained for  many  years  by  SCHWARZ  WHEELS. 
They  have  become  the  dominant  wheels  because  of 
their  quality,  strength,  durability,  and  ultimate 
economy.  They  have  become  the  choice  of  the  lead- 
ing motor  vehicle  designers,  engineers  and  manufac- 
turers, because  in  every  conceivable  kind  of  test,  the 
SCHWARZ  method  of  construction  has  been  shown 
conclusively  superior  to  all  others. 

If  you  go  to  the  various  Shows,  note  how  many  of 
the  worth-while  automobiles  and  trucks  have 
SCHWARZ  WHEELS.  Note  how  they  are  present 
on  quality  cars,  and  how  their  presence  is  considered  a 
selling  asset. 

Stronger — Safer — ^More  Economical.  That's  a 
combination  that  can't  be  beaten. 

Send  for  "Bear  the  Burden" — ^it  will  give  you  a 
good  idea  of  SCHWARZ  construction  and 
SCHWARZ  superiority. 

The  SCHWARZ  WHEEL  CO. 


Frankford 


Philadelphia,  Penna. 
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The  Rim  that  is  Conclusively  Mechanical 

The  arrow  and  "V" -block  driving  con- 
struction makes  the  Detroit  Rim  abso- 
lutely positive,  and  is  the  only  demount- 
able rim  having  this  unique  feature. 

The  cutout  section  of  the  Detroit  Rim 
allows  such  freedom  of  operation  in  re- 
moving the  tire  that  a  pair  of  ordinary 
hands  are  the  only  tools — in  extreme 
cases  a  smeJl  screw-driver  is  all  that  is 
necessary. 

We  claim  for  the  Detroit  Rim: 
strength,  lightness,  quality,  economy  and 
durability — a  rim  any  novice  can  operate 
without  the  assistance  of  the  * 'nearest 
garage.'* 

We  respectfully  request  the  builders  of 
motor  cars  to  extend  the  opportunity  of 
proving  the  worth  of  the  above  claims. 
Our  prices  are  as  interesting  as  our  rim. 

Jackson  Rim  Company 

Jackson,  Mich. 

Exclusive  Manufacturers  o£  the  Detroit  Demountable  Rim 
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Salt  BatK,  witK  quencKin^  pan,  in  tKe  Laboratory  oi  TKe  Prefdction 
Spring  Company 


.  Mistakes  Only  Waste  Money. 


OUR    LABORATORY 
ELIMINATES  MISTAKES 


Tke  Perfection  Spring  Company 
Cleveland,  OLio 
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PRESIDENTIAL  ADDRESS  OF 
HENRY  M.  LELAND 

We  again  most  cordially  greet  our  members  of  the 
Society  of  Automobile  Engineers. 

The  closing  year,  like  most  of  its  predecessors,  has  been 
notable  for  the  marked  advancement  that  has  crowned  the 
efforts  of  our  profession.  Our  labors  still  give  us  the  whole- 
souled  satisfaction  of  successful  creative  achievement,  and 
rejoicing  with  us  are  thousands  upon  thousands  who  find 
employment  in  producing  our  creations,  while  other  thou- 
sands who  purchase  the  finished  product  find  their  pleasure 
and  profit  multiplied  thereby.  In  no  other  field  has  the 
ripe  harvest  so  quickly  followed  the  cultivation  of  fallow 
ground. 

During  the  last  fiscal  year  306  were  added  to  our  mem- 
bership. Our  growth  year  by  year  is  indicated  by  the  total 
membership  at  the  end  of  fiscal  years,  as  follows: 

1912 1,252 

1913 1,611 

1914 1,804 

There  has  been  a  loss  of  113  members  during  the  past 
year.    I  regret  to  learn  that  many  of  these  members  stepped 


Digitized  by 


Google 


206  S.  A.  E.  BULLETIN 

out  because  of  financial  embarrassment  due  to  the  wide- 
spread business  depression.  Very  strangly,  too,  some  mem- 
bers have  left  us  because  of  inability  to  appreciate  the 
great  work  the  Society  has  done  for  them  and  for  the  craft 
in  general.  You  who  have  followed  the  work  of  the  Society 
as  seen  in  the  Transactions,  Bulletins  and  meetings  must 
have  been  impressed  with  the  great  volume  of  time  and 
study  which  the  faithful  workers  and  various  committee- 
men have  given  to  render  us  such  helpful  and  far-reaching 
assistance.  I  urge  as  strongly  as  possible  the  importance  of 
the  co-operation  of  all  members  toward  a  more  general 
exchange  of  ideas,  both  in  the  preparation  of  papers  and  in 
the  discussion  of  the  endless  variety  of  subjects  considered 
at  our  meetings.  The  final  stage  has  not  been  attained. 
The  industry  is  developing.  Many  questions  which  we 
would  ask  of  each  other  to  promote  the  common  welfare 
are  constantly  arising. 

The  importance  of  our  industry  grows  upon  us  when  we 
remember  that  it  is  but  fifteen  short  years  since  it  really  first 
claimed  the  attention  of  the  American  people.  Perhaps  no 
other  industry  ever  attained  in  so  few  years  the  same  magni- 
tude. It  already  rivals  in  importance  the  great  Ameri- 
can railway  system  in  the  huge  amount  of  capital  re- 
quired to  provide  the  enormous  quantities  of  material  and 
labor,  as  well  as  in  the  number  of  men  employed,  directly 
or  indirectly.  When  we  consider  the  vast  number  of  motor 
vehicles  produced  annually  in  the  United  States — ^the  pleas- 
ure cars  of  all  kinds  and  types,  the  town  cars  which  have 
become  a  daily  necessity,  the  great  variety  of  commercial 
cars  for  the  transportation  of  materials  of  every  name  and 
nature,  and,  we  add  with  great  sorrow,  the  increasing  ap- 
plication of  these  effective  vehicles  for  the  various  needs  of 
a  great  and  cruel  war,  in  which  they  are  proving  to  be  of 
extraordinary  efficiency — we  are  overwhelmed  with  the 
thought  of  the  magnitude  of  the  industrial  coUosus'  that 
has  been  developed  in  less  than  a  score  of  years.  Our  in- 
dustry, which  is  producing  hundreds  of  thousands  of  motor- 
driven  vehicles,  demands  annually  an  amount  of  material 
and  labor  the  sum  of  which  is  incomprehensible,  except  to 
one  who  has  studied  it  minutely.  The  number  of  employes 
required  to  produce  all  the  material  used  directly  for  the 
cars  themselves,  plus  the  endless  variety  and  amount  of 
the  auxiliary  devices  and  accessories,  is  a  vast  army  almost 
beyond  computation  or  even  imagination,  and  rivaling  that 
in  any  other  industry  regardless  of  age. 

With  this  inadequate  and  incomplete  picture  of  the 
magnitude  of  the  industry  before  us,  is  it  not,  may  I  ask,  in 
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the  days  of  its  childhood  worthy  of  our  best  and  most 
patient  endeavor?  Remembering  the  mistakes  of  others, 
shall  we  not  train  it  in  the  way  it  should  growl  I  urge 
that  every  member  determine  here  and  now  that  he  will 
do  his  part  in  the  improvement  and  development  of  this 
engineering  organization  which  is  charged  with  the  her- 
culean task  of  developing  and  standardizing  this  vast  in- 
dustry. Let  me  say  again,  many  of  our  members  have  done 
royal  and  heroic  work  along  these  lines.  They  have  been 
patient  in  the  conferences  and  discussions,  and  sacrificed 
their  time,  their  leisure,  their  pleasure  and  their  means. 
For  all  of  this  we  thank  them  most  heartily.  We  do  appre- 
ciate their  work. 

The  Standards  Committee  has  been  indefatigable  in  its 
work,  the  results  have  been  far-reaching,  and  the  effects 
are  being  felt  more  and  more  in  the  entire  industry.  The 
benefits  would  be  more  far-reaching  and  more  quickly  at- 
tained if  the  managers  and  other  executives  of  the  different 
manufacturing  plants  would  acquaint  themselves  more 
thoroughly  with  the  work  of  the  committee,  and  more  readily 
consider,  and  adopt  when  practical,  its  recommendations. 
By  so  doing  very  large  benefits  would  be  realized  by  us  and 
by  those  who  purchase  our  cars. 

Recently  a  new  form  of  membership  in  the  Society  has 
been  authorized,  namely,  departmental  membership,  the 
provision  in  the  Constitution  being  as  follows : 

C-12.  A  departmental  member  shall  be  a  de- 
partment, bureau  or  office  of  a  National,  State, 
County  or  Municipal  government  interested  in  the 
object  of  the  Society. 

Not  only  can  Municipal  authorities  co-operate  in  our 
work,  but  the  State  and  Federal  Governments  should  work 
with  us,  looking  toward  the  standardization  of  the  various 
types  of  vehicles  in  order  that  they  may  be  readily  adapt- 
able and  effective  for  the  use  of  the  army.  The  army  en- 
gineers should  make  most  valuable  and  important  sugges- 
tions as  to  control  system  standards,  standard  methods  of 
securing  bodies  to  chassis  and  standardization  of  the  chassis 
so  far  as  receiving  special  bodies  is  concerned.  In  various 
ways  more  complete  standardization  can  be  brought  about 
to  facilitate  handling  cars  in  the  great  vicissitudes  of  war 
and  the  wider  field  of  commercial  work. 

In  my  address  at  Cape  May  last  June  I  referred  to  the 
greater  co-operation  and  the  closer  relationship  existing  be- 
tween the  engineering  societies  and  the  governments  of  both 
Germany  and  Great  Britain  than  we  enjoy  in  this  country. 
In  my  judgment,  this  is  a  matter  of  importance  to  not  only 
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our  engineering  societies  but  our  government,  and  I  trust 
that  the  membership  will  become  informed  upon  and  lose  no 
opportunity  to  advance  this  thought,  bringing  about  a 
closer  relationship,  a  greater  sympathy  and  co-operation 
between  the  various  departments  or  divisons  of  the  govern- 
ment and  the  various  engineering  societies. 

As  showing  how  our  organization  appears  to  the  im- 
partial eye  of  our  British  cousins,  I  refer  to  an  article 
which  appeared  recently  in  the  Automotor  Journal  (one  of 
the  leading  English  periodicals)  and  was  reprinted,  in  part, 
in  the  November  Bulletin.  I  hope  we  may  seriously  en- 
deavor to  make  real  the  picture  of  us  painted  by  our  friends 
across  the  Atlantic. 

It  is  said  in  the  good  book  that  "young  men  shall  dream 
dreams,  and  old  men  see  visions."  May  I  tell  you  generally 
of  my  vision  in  regard  to  the  future  of  the  automobile 
industry?  I  saw  the  self-propelled  vehicles  increase  in 
number  and  utility  until  they  covered  the  face  of  the  earth. 
They  took  a  wider  and  more  important  part  in  the  trans- 
portation of  people,  as  well  as  all  manner  of  goods  and 
merchandise;  not  that  they  superseded  the  locomotive  and 
the  steamboat,  but  carried  the  mighty  volume  of  traffic  to 
and  from  these  transportation  giants,  which  had  still  to 
be  depended  upon  for  the  long  haul. 

The  other  part  of  my  vision  is  not  so  pleasant  to  con- 
template. I  saw  that  the  number  of  manufacturers  of 
automobiles  had  about  reached  its  maximum  and  would 
constantly  decrease  until  but  a  comparatively  few  immense 
plants  would  supply  the  entire  world  with  motor-driven 
vehicles  of  every  type  and  nature. 

Dreams  do  not  always  come  true.  But  if  this  dream 
were  to  become  real,  and  there  is  always  that  possibility, 
what  would  be  the  message  to  our  large  membership  of 
automobile  engineers  and  to  the  countless  numbers  of  em- 
bryo automobile  engineers  who  are  now  coming  through  the 
colleges  ?  The  answer  is  plain.  Every  one  of  the  one  hun- 
dred and  thirty  or  more  American  automobile  plants  has 
its  own  corps  of  engineers.  Some  need  more  than  others. 
Should  these  plants  become  materially  less  in  nimiber,  a 
substantially  less  number  of  automobile  engineers  will  be 
required  as  designers.  What  will  those  engineers  do  who 
are  displaced  as  one  after  another  of  these  plants  is  diverted 
to  some  other  industry?  To  suggest,  if  I  can,  a  solution  of 
this  possibly  vital  question  I  inject  at  this  time  what  I  hope 
none  of  you  will  consider  merely  a  pessimistic  outburst.  I 
can  see  two  great  opportunities  for  the  engineers  who  will 
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be  thus  liberated  from  automobile  designing,  should  my 
prophecy  become  history. 

First.  The  converted  plants  will  be  re-equipped  and 
operated  effectively  to  supply  the  constantly  growing  de- 
mand for  other  necessities.  New  devices  must  be  brought 
into  existence  to  keep  pace  with  and  supply  the  need  for  all 
the  material  things  which  are  constantly  increasing  and 
which  our  continuously  refining  civilization  demands,  not 
only  for  daily  wants  and  material  needs,  but  the  other  un- 
countable means  to  satisfy  the  ever-growing  desire  for  cul- 
ture and  refinement.  Supplying  this  demand  will  mean  in- 
creased enlargement  of  our  miscellaneous  industries  and  call 
for  men  of  your  engineering  skill,  experience  and  training. 
It  only  remains  for  the  automobile  engineer  to  prepare  and 
qualify  himself  for  this  enlarged  field  of  opportunity. 

Second.  Most  of  the  automobile  engineers  of  the  future 
who  will  remain  in  the  automobile  industry  with  the  few 
large  plants,  will  apply  their  training  and  ability  to  scien- 
tific automobile  manufacturing  rather  than  to  scientific 
automobile  designing.  Here  is  the  great  opportunity  of  the 
future  for  the  automobile  engineer.  May  I  outline  my  con- 
ception of  the  characteristics  of  such  an  automobile  plant 
as  will  stand  the  stress  of  time,  and  of  the  manufacturing 
opportunity  in  such  a  plant  for  the  automobile  engineer? 
The  automobile  plant  will  have  the  proper  combination  of 
capital  and  brains,  correlated  to  the  right  ideals  and  stand- 
ards.- It  will  produce  such  a  car  in  design,  quality,  efficiency 
and  price  as  will  insure  a  large  volume  of  business.  The 
requisite  conditions  cannot  continue  permanently  without 
plenty  of  capital  and  a  large  volume  of  business.  The  man- 
ager of  the  plant  will  be  one  who  is  in  hearty  accord  with 
the  high  ideals  which  must  be  realized  in  order  to  establish 
a  permanent  and  successful  business  of  the  kind  and  magni- 
tude in  question. 

There  are  two  magic  words  which  you  have  heard  before, 
and  which  are  the  most  potent  that  can  possibly  be  used  to 
express  the  essentials  of  success  in  the  manufacture  of  auto- 
mobiles on  a  large,  permanent  and  successful  basis.  I 
hasten  to  take  you  into  my  confidence  and  tell  you  that  these 
two  words  are  "Knowing  How."  There  is  no  substitute  for 
these  two  words — ^nothing  else  can  take  their  place. 

Shall  I  explain  more  fully  what  results  when  these  two 
words  become  animated  and  dominate  the  plant?  A  plant 
with  suitable  buildings  designed  to  enable  each  and  every 
department  to  be  housed  and  managed  in  the  most  advan- 
tageous way  according  to  modern  experience.  The  cars  to 
be  manufactured  will  be  designed  with  the  most  thorough 
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attention  to  every  detail  to  fulfill  the  purpose  in  view  of  the 
manufacturer.  More  attention  than  usual  will  be  exercised 
to  secure  a  design  that  will  perform  its  functions  ade- 
quately, and  at  the  same  time  can  be  manufactured  advan- 
tageously. The  latter  is  important  and  seemingly  fre- 
quently ignored  by  the  engineer. 

The  very  best  and  most  efficient  machinery  and  equip- 
ment available  will  be  secured  for  every  department  in  the 
plant.  This  is  of  great  importance ;  and  right  here  is  where 
the  magic  words  "knowing  how"  are  potent.  No  amount 
of  organizing,  no  amount  of  driving,  no  experience  or  skill 
can  overcome  the  handicap  of  a  plant  provided  with  inferior 
or  mediocre  equipment.  The  most  experienced  and  success- 
ful men  will  be  employed  to  see  that  all  the  small  tools, 
fixtures  and  appliances  are  in  accordance  with  the  very 
highest  state  of  the  current  art. 

Each  machine  will  be  operated  wisely,  and  every  step 
in  the  entire  plant  conducted  in  the  most  advantageous 
manner.  Here  again  there  is  no  substitute  for  "knowing 
how."  The  man  who  can  accomplish  this  is  the  most  valua- 
ble kind  of  an  automobile  engineer.  He  must  get  the  great- 
est speed,  the  fastest  feed  and  the  fewest  cuts  consistent 
with  maintaining  standards.  Let  me  tell  you  confidentially 
that  the  men  who  can  be  depended  on  to  see  that  these  things 
are  done  are  perhaps  not  as  scarce  as  living  ex-presidents 
of  the  United  States,  yet  you  can  wager  safely  that  their 
name  is  not  legion. 

Of  course,  it  is  possible  to  mention  here  only  a  few  char- 
acteristics. My  aim  is  merely  to  indicate  to  members  of 
the  S.  A.  E.  what  a  fertile  field  is  developing  for  those  who 
will  make  themselves  competent  in  the  manufacturing  realm 
and  can  say  to  the  world  "I  know  how."  The  man  who 
can  say  this  will  before  he  reaches  the  goal  have  sacrificed 
much  leisure,  much  pleasure,  much  rest,  and  suffered  more 
or  less  isolation  from  his  friends  and  society;  but  he  who 
really  attains  it  will  have  found  the  "philosopher's  stone" 
and  won  a  prize  worth  more  in  dollars  and  in  satisfaction 
than  to  have  been  born  of  princely  ancestry.  If  there  is  a 
higher  business  aim  of  any  kind  or  a  more  inviting  one 
than  to  become  master  of  the  great  art  of  being  a  leader 
(not  a  follower)  in  the  pioneer  work  in  such  a  manufac- 
turing plant  as  is  here  described,  I  do  not  know  what  it  is. 
If  there  is  a  more  important  or  useful  calling,  I  would  like 
to  know  what  it  is. 

The  man  who  creates  things  and  makes  it  possible  for 
his  fellows  to  enjoy  something  useful  and  wholesome,  select- 
ing so  wisely  the  things  that  he  puts  into  their  homes  and 


Digitized  by 


Google 


PRESIDENTIAL  ADDRESS  211 

lives  bring  only  pleasure,  joy  and  happiness,  with  no  detri- 
mental alloy,  is  indeed  a  benefactor.  I  cannot  conceive  how 
such  a  one  can  be  other  than  happy  and  find  joy  in  his 
work. 

I  wish  to  thank  the  members  of  the  Society  for  their 
uniform  kindness  and  courtesy  toward  me  when  they  must 
have  realized  how  far  short  of  what  it  ought  to  have  been 
has  been  my  record  as  President.  I  thank  especially  the 
members  of  the  Council,  the  members  of  the  various  com- 
mittees, and  the  Vice-presidents  who  have  responded  to 
every  request  to  assume  duty. 

In  conclusion,  I  repeat  my  former  words  to  you : 

From  the  vantage  point  of  my  years  and  experience  may 
I  suggest  to  you,  new  engineers  of  a  new  industry,  that  in 
the  whole  realm  of  engineering  there  is  no  problem  so 
worthy  of  your  skill  and  ingenuity  and  no  need  so  pressing 
as  that  of  producing  men,  not  things.  No  task  is  so  com- 
plex, and  no  reward  as  great,  as  that  which  comes  to  the 
man  who  successfully  engineers  his  own  life  to  a  higher 
type  of  character.  In  the  laboratory  of  daily  life,  with  the 
mind,  the  heart  and  the  conscience  as  tools,  we  should,  as 
engineers  of  the  greatest  things,  convert  our  baser  tenden- 
cies and  impulses  into  the  noblest  realities.  To  every  man 
who  has  a  real  earnest  desire  to  make  the  most  of  himself, 
and  to  fill  to  the  full  the  most  important  niche  to  which  he 
may  aspire  in  this  world  and  the  next,  there  is  a  free  course 
and  a  fair  field. 

It  is  great  to  be  an  engineer.  It  is  greater  to  be  a  man — 
a  great,  broad,  full-measured  man.  This  is  the  great  call- 
ing; the  great  engineering  feat.  He  who  would  attain  it 
must,  in  all  life's  great  problems,  in  his  dealings  with  his 
fellows,  in  his  treatment  of  those  beneath  him  in  rank,  in 
his  treatment  of  the  weak  and  unfortunate,  in  his  walks 
with  his  equals  and  superiors,  cultivate  the  personal  quali- 
ties of  justice  and  mercy,  fair  play  and  courtesy.  May  I 
express  the  hope  that  you,  whose  genius  and  application 
have  in  so  short  a  time  snatched  from  chaos  the  wonderful 
automobile  industry,  will  give  to  the  industry  such  an  in- 
delible stamp  of  i)ersonal  integrity  and  character,  that  it 
will  stand  forever  as  a  type  of  the  highest  and  best,  as  it  is 
now  the  newest? 


Digitized  by 


Google 


212 


S.  A.  E.  BULLETIN 


STANDARDS   COMMITTEE   MEETING 

On  January  5th  the  Standards  Committee  held  a  two- 
session  meeting  at  the  rooms  of  the  Society  for  the  purpose 
of  considering  reports  of  its  Divisions,  as  approved  by  or 
subject  to  the  approval  of  the  Council ;  as  well  as  other  old 
and  new  business  scheduled  for  presentation  to  it.  William 
G.  Wall  and  K.  W.  Zimmerschied,  Vice-presidents  of  the 
Society,  presided  at  the  meeting.  Among  the  members  of 
the  Committee  present  were : 


Raymond  M.  Anderson 

V.  G.  Apple 

J.  R.  C.  Armstrong 

B.  B.  Bachman 
Joseph  Bijur 
William  Lord  Bliss 

C.  C.  Carlton 
E.  P.  Chalfant 
Coker  F.  Clarkson 
Charles  Ethan  Davis 

A.  H.  Ehle 

E.  H.  Ehrman 
E.  S.  Foljambe 
Bruce  Ford 
George  F.  Fuller 
Frank  M.  Germane 

B.  D.  Gray 
Edwin  R.  Hall 
John  H.  Hertner 
Russell  Huff 
Franz  J.  Jarosch 
Wm.  P.  Kennedy 
Ralph  R.  Lapointe 
Robt.  McA.  Lloyd 
Marcus  T.  Lothrop 
William  V.  Lowe 


C.  W.  McKinley 
Alden  L.  McMurtry 
R.  L.  Morgan 
Walter  M.  Newkirk 
George  L.  Norris 
Wm.  T.  Norton,  Jr. 
Harry  G.  Osburn 
William  H.  Palmer 
J.  G.  Perrin 
F.  F.  Phillips 
Niran  Bates  Pope 
E.  J.  Ross 
Charles  L.  Schwarz 
Arthur  J.  Slade 
C.  W.  Spicer 
C.  W.  Stiger 
Wm.  R.  Strickland 
Thomas  Towne 
John  G.  Utz 
William  Guy  Wall 
E.  R.  Whitney 
C.  B.  Whittelsey 
Frank  Allen  Whitten 
M.  W.  H.  Wilson 
K.  W.  Zimmerschied 


The  following  other  members  of  the  Society  were  also 
present : 


Reuben  Allerton 
Warren  J.  Belcher 
John  Bell 


A.  C.  Bergmann 
John  R.  Cautley 
A.  Ludlow  Clayden 
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Arthur  B.  Cumner  Henry  M.  Leland 

Willis  H.  Diefendorf  C.  E.  L.  Lipman 

Kingston  Forbes  Morris  R.  Machol 

Radclyffe  Furness  George  L.  Markland,  Jr. 

Frederic  W.  Galbraith,  Jr.  Walter  H.  Miller 

Duncan  C.  Hooker  George  L.  Moskovics 

C.  H.  Humphreys  Julius  Rosenfield 

Ferdinand  Jehle  J.  Edward  Schipper 

John  J.  Jennings  Conrad  H.  Young 


ELECTRICAL  EQUIPMENT  DIVISION 

The  specific  recommendations  of  the  sixth  report  of  the 
Electrical  Equipment  Division,  printed  on  page  220  of  this 
Bulletin,  were  approved  for  submission  to  the  Society. 
The  practices  recommended  in  the  report  refer  to  "addi- 
tional" electrical  appliances  and  ground-return  installations 
(one-wire  systems) .  It  will  be  recalled  that  the  Standards 
Committee  approved  at  its  November  meeting  the  recom- 
mendation of  the  Division  as  to  bulb  nomenclature. 


FRAME  SECTIONS  DIVISION 

The  fourth  report  of  the  Frame  Sections  Division  (see 
page  224  of  this  Bulletin)  was  approved,  it  being  under- 
stood that  it  should  be  considered  as  covering  present  de- 
velopment and  that  additions  to  or  changes  in  the  recom- 
mendations would  be  made  as  new  developments  should  dic- 
tate. The  report,  as  printed  at  the  time  of  the  Standards 
Committee  meeting,  was  amended  to  include  a  6V^"  or  7" 
drop  between  top  of  side  rail  and  front  spring  bolt,  for  6" 
side  rail. 


LOCK  WASHER  DIVISION 

The  report  of  the  Lock  Washer  Division,  which  appears 
on  page  228  of  this  Bulletin,  was  approved  for  submission 
to  the  Society  as  one  of  progress. 


CARBURETER  FITTINGS  DIVISION 

The  fifth  report  of  the  Carbureter  Fittings  Division, 
printed  on  page  245  of  this  Bulletin,  was  approved  for  sub- 
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mission  to  the  Society,  with  the  suggestion  that  further  con- 
sideration be  given  the  establishment  of  a  dimension  from 
the  face  of  the  carbureter  flange  on  the  cylinder  to  the 
center-line  of  the  carbureter. 


ELECTRIC  VEHICLE  DIVISION 

The  first  report  of  the  Electric  Vehicle  Division  as 
printed  on  page  230  of  this  Bulletin  was  approved  for  sub- 
mission to  the  Society  as  recommended  practice.' 


MISCELLANEOUS  DIVISION 

The  Miscellaneous  Division  presented  as  its  fifth  report 
revised  recommendations  for  standard  yoke  and  rod  end 
pins;  for  pitch  of  threads  above  IV^"  diameter;  and  a  new 
standard  for  flat  fan  belt  widths.  As  presented  to  the 
Society,  the  report  included  the  new  spark  plug  shell  stand- 
ard recommendation  which  was  passed  at  the  November 
meeting  of  the  Standards  Committee.  The  report  (see  page 
234  of  this  Bulletin)  was  accepted  by  the  Society  with  the 
exception  of  the  flat  fan  belt  recommendation,  which  was  re- 
ferred back  to  Division  for  the  establishment  of  plus  and 
minus  tolerances. 


BALL  AND  ROLLER  BEARINGS  DIVISION 

A  progress  report  showing  a  list  of  suggested  standard 
sizes  of  roller  bearings  (see  page  233  of  this  Bulletin) 
was  submitted  by  the  Ball  and  Roller  Bearings  Division. 
It  is  the  purpose  to  have  this  list  criticized  by  manufactur- 
ers and  users  of  roller  bearings  with  a  view  to  obtaining 
data  for  the  establishing  of  a  standard  set  of  sizes.  It  was 
stated  that  a  corresponding  list  for  thrust  bearings  was 
being  prepared. 

SPRINGS  DIVISION. 

The  fourth  report  of  the  Springs  Division  (see  page  237 
of  this  Bulletin)  contained  specific  recommendations  as  to 
nomenclature  of  cantilever  springs ;  tests  for  parallelism  of 
eyes;  eye  bushing  and  shackle  bolt  tolerances;  wrapped 
eyes ;  width  of  spring  ends ;  frame  brackets ;  offset  of  center 
bolts;  nuts  for  spring  clips;  center  bolts;  nuts  for  center 
bolts ;  and  spring  widths.    It  was  reported  that  the  Division 

•Not  accepted  at  the  Society  Meeting. 
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thought  it  inadvisable  to  recommend  standards  for  master 
leaf  lengths,  beads  and  slots,  and  elliptic  spring  heads.  The 
report  closed  with  a  list  of  matters  for  the  future  considera- 
tion of  the  Division.  The  report  was  approved  for  submis- 
sion to  the  Society. 

IRON  AND  STEEL  DIVISION 

In  its  sixth  report  the  Iron  and  Steel  Division  presented 
some  general  notes  on  the  nature  and  use  of  the  data  on  the 
physical  characteristics  of  S.  A.  E.  steels  under  various  heat 
treatments.  A  supplement  to  this  report,  giving  the  physi- 
cal characteristics  of  S.  A.  E.  steels  under  various  treat- 
ments, with  specific  notes  as  to  the  use  of  each,  was  issued 
in  separate  pamphlet  form.  This  part  of  the  report  was 
constituted  of  revised  "Notes  and  Instructions"  on  the  use 
of  S.  A.  E.  steels,  made  necessary  in  part  by  the  reduction 
in  number  of  and  changes  in  the  specifications  made  at  the 
1914  semi-annual  meeting. 

The  Division  recommended  the  reduction  of  the  range  of 
chromium  in  the  61  series  of  S.  A.  E.  steels  to  .80  to  1.10 
per  cent. 

The  Division  further  recommended  that  the  silico- 
manganese  steel  specification  of  the  Society  should  be  modi- 
fied to  conform  to  the  corresponding  specification  of  the 
American  Society  for  Testing  Materials,  and  be  as  follows : 

SILICO-MANGANESE  STEELS 
Specification  No.  9250 

Carbon 45%  to     .55%   (  .50%  desired) 

Manganese 60%  to     .80%   (  .70%  desired) 

Phosphorus,  not  over  . . .   .045* 

Sulphur,  not  over 045 

Silicon    1.80%  to  2.10%    (1.95%  desired) 

Also  that  the  following  silico-manganese  steel  specification 
of  the  American  Society  for  Testing  Materials  should  be 
adopted : 

Specification  No.  9260 

Carbon 55%  to     .65%?   (  .60%  desired) 

Manganese 50%  to     .70%    (  .60%  desired) 

Phosphorus,  not  over  . . .   .045* 

Sulphur,  not  over 045 

Silicon    1.50%^  to  1.80%    (1.65%  desired) 

•steel  made  by  the  acid  process  may  contain  maximum  0.or»9^  phosphorus. 
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The  report*  and  its  supplement  were  approved  for  sub- 
mission to  the  Society. 


STANDARDS  EXCHANGE  DIVISION. 

The  Standards  Exchange  Division  has  been  concentrat- 
ing on  formulating  a  standard  for  bell  housings  over  the 
flywheel.  Its  first  report,  presented  in  the  form  of  a  draw- 
ing (see  page  244  of  this  Bulletin)  ,  gave  dimensions  for 
five  types  of  housings,  ranging  from  a  size  suitable  for 
large  high-power  or  heavy-duty  motors  to  one  for  very  small 
motors.  The  report,  the  points  of  which  were  amplified  by 
the  remarks  of  the  chairman  of  the  Division,  was  approved 
for  submission  to  the  Society. 


NOMENCLATURE  OF  CAR  PARTS. 

The  interim  report  on  nomenclature  of  car  parts  set 
forth  the  results  of  an  investigation  as  to  the  present 
variation  in  the  use  of  terms  and  a  proposed  method  of  ad- 
vancing the  desired  simplification  in  this  connection.  The 
purpose  is  to  divide  the  car  into  groups  or  assemblies,  the 
parts  in  each  group  to  be  given  proper  names  by  representa- 
tives of  manufacturers  of  the  group  or  part.  The  report 
contained  the  proposed  divisions  and  groupings  (see  page 
248  of  this  Bulletin)  and  was  approved  as  one  of  progress. 


PLEASURE  CAR  WHEELS  DIVISION. 

Lists  of  nine  even  tire  sizes  and  nine  corresponding 
oversizes  comprise  the  third  report  of  the  Pleasure  Car 
Wheels  Division.  The  even  tire  sizes  are  for  the  use  of  the 
manufacturer  as  initial  equipment,  the  oversizes  being 
reserved  for  the  use  of  the  car  owner,  to  take  care  of  addi- 
tional weight  he  may  place  on  his  car.  The  report  is  sub- 
stantially the  same  as  that  previously  presented  to  the 
Standards  Committee,  with  the  addition  of  the  36"  x  5"  tire. 
The  report  as  printed  on  page  247  of  this  Bulletin  was  ap- 
proved for  submission  to  the  Society. 

There  was  brought  out  in  the  meeting  the  fact  that  there 
is  great  lack  of  interchangeability  in  American  and  Euro- 

*  The  curves,  with  corresponding  tables  of  physical  properties  of  S.  A.  E. 

steels,  will  he  printed  in  a  later  Ki'lletin. 
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pean  standards  for  the  mounting  of  pneumatic  as  well  as 
solid  tires.  President  Leland  pointed  out  that  the  actual 
differences  in  tread  diameter  of  pneumatic  tires  of  American 
make,  of  the  same  nominal  tread  diameter,  are  so  great  as 
to  affect  speedometer  readings  greatly.  He  submitted  a 
large  amount  of  data  for  consideration  in  this  connection. 


STANDARD   TOOTH   FORMS   FOR   SILENT   CHAINS 

As  new  business  the  Standards  Committee  took  up  the 
question  of  the  feasibility  of  standardizing  the  tooth  form  of 
sprockets  for  silent  chains.  The  advantages  such  a  standard 
would  bring  are  obvious;  making  possible  interchanging 
chains  of  different  make.  All  of  the  chain  makers  had  been 
requested  to  send  representatives  to  the  meeting,  and  some 
of  them  did  so.  It  is  clear  that  the  subject  would  have  to 
be  approached  with  a  number  of  structural  features  of 
chains  in  view.  It  was  the  sense  of  the  meeting  that  a 
committee  should  be  appointed  to  take  up  the  subject. 


DISPOSITION    OF    STANDARDS    COMMITTEE 

REPORTS  AT  THE  ANNUAL  MEETING 

OF  THE  SOCIETY 

ELECTRICAL  EQUIPMENT  DIVISION 

The  sixth  report  of  the  Electrical  Equipment  Division, 
printed  on  page  220  of  this  Bulletin,  was  adopted. 

FRAME  SECTIONS  DIVISION 

The  fourth  report  of  the  Frame  Sections  Division,  which 
appears  on  page  224  of  this  Bulletin,  was  adopted. 

CARBURETER  FITTINGS  DIVISION 

The  fifth  report  of  the  Carbureter  Fittings  Division,  as 
printed  on  page  245  of  this  Bulletin,  was  adopted. 

ELECTRIC    VEHICLE    DIVISION 

The  first  report  of  the  Electric  Vehicle  Division  (see  page 
230  of  this  Bulletin)  was  referred  back  to  the  Division. 
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MISCELLANEOUS  DIVISION 

The  fifth  report  of  the  Miscellaneous  Division,  as  printed 
on  page  234  of  this  Bulletin,  was  accepted.  A  portion  of 
the  report  relating  to  flat  fan  belt  widths  was  referred  back 
to  the  Division  for  the  establishment  of  tolerances. 


SPRINGS  DIVISION 

The  fourth  report  of  the  Springs  Division,  as  printed  on 
page  237  of  this  Bulletin,  was  read  before  the  Society,  but 
no  action  on  it  was  taken,  owing  to  insufficient  attendance  at 
the  session  in  question. 


IRON  AND  STEEL  DIVISION 

The  sixth  report*  of  the  Iron  and  Steel  Division,  with  its 
supplement,  was  adopted. 


STANDARDS  EXCHANGE  DIVISION 

The  first  report  of  the  Standards  Exchange  Division,  pre- 
sented in  the  form  of  a  drawing,  printed  on  page  244  of  this 
Bulletin,  was  adopted. 


NOMENCLATURE  OF  CAR  PARTS 

The  interim  report  on  nomenclature  presented  by  the 
office  of  the  Society,  as  printed  on  page  248  of  this  Bulle- 
tin, was  accejjted. 


PLEASURE  CAR  WHEELS  DIVISION 

The  third  report  of  the  Pleasure  Car  Wheels  Division 
(see  page  247  of  this  Bulletin)  was  adopted. 


COMMERCIAL  CAR  WHEELS  DIVISION 

The  recommendation  of  the  Commercial  Car  Wheels 
Division,  as  approved  at  the  November  meeting  of  the 
Standards  Committee,  that  the  felloe  band  thickness  for 
four-inch  single  solid  motor  tires  be  increased  from  y^'  to 
%",  was  adopted. 


•The  report  and  supplement  will  be  printed  later  in  the  Bulletin. 
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RESEARCH  DIVISION 

The  Research  Division  made  a  progress  report  on  the 
determination  of  an  engineering  formula  for  vehicle  taxa- 
tion. Since  making  its  report  in  November  (see  December 
Bulletin,  page  191),  it  has  been  learned  that  the  United 
States  Government  is  conducting  experiments  on  road 
destruction,  the  results  of  which  will  prove  of  the  greatest 
value  in  developing  the  formula.  The  report  was  accepted. 
For  complete  text  of  the  report  as  presented  this  month, 
see  page  228  of  this  Bulletin. 

1915  SUMMER  MEETING 

The  Council  has  canvassed  the  members  with  a  view  to 
learning  their  wishes  as  to  the  time  and  place  of  the  1915 
summer  meeting.  The  returns  received  by  mail,  as  an- 
nounced at  the  annual  meeting  of  the  Society  held  this 
month,  were : 

Time.  Place. 

June  140     San  Francisco 32 

July  .  .^ 72     Great  Lakes  steamer 248 

August 62     City  on  Great  Lakes 112 

September 21 

No  specific  date 144 

The  Society  is  apparently  strongly  in  favor  of  the  Sum- 
mer Meeting  being  held  in  June  on  a  steamer  cruising  the 
Great  Lakes. 

The  Council  announces  that  a  trip  of  about  four  days 
on  a  steamer  even  better  suited  to  the  members'  needs  than 
the  one  chartered  in  1913,  is  in  prospect.  A  statement  of 
exact  dates,  the  itinerary,  rates  and  other  details  will  be 
given  in  due  course. 

From  the  present  outlook  it  appears  that  it  will  be  well 
for  the  members  to  be  planning  on  starting  on  a  very  de- 
lightful and  instructive  cruise  from  Detroit  and  return 
about  the  middle  of  June. 

PRESENTATION  TO  HENRY  SOUTHER 

One  of  the  most  interesting  features  of  the  Annual  Meet- 
ing was  the  presentation  by  his  associates  on  the  Standards 
Committee  and  other  friends  in  the  society  to  Henry  Souther, 
retiring  chairman  of  the  committee,  of  a  token  of  the  ad- 
miration and  affection  in  which  he  is  held.  The  presentation 
took  the  form  of  a  silver  piece  suitably  engraved.  It  was 
also  announced  that  Mr.  Souther  had  been  made  a  life  mem- 
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ber  of  the  society  in  recognition  of  his  distinguished  achieve- 
ment in  the  orderly  development  of  the  art  of  automobile 
engineering. 

In  relinquishing  the  chairmanship,  owing  to  the  press  of 
other  duties,  Mr.  Souther  stated  forcefully  that  the  work  of 
standardization  has  only  begun.  He  made  clear  the  neces- 
sity of  the  executives  of  car  manufacturing  companies,  as 
distinguished  from  the  engineers  of  the  same,  becoming 
familiar  enough  with  the  S.  A.  E.  standards  to  appreciate 
the  great  wisdom  of  putting  them  into  full  effect  in  design 
and  production,  for  reasons  of  reduced  cost  with  equal  or 
better  quality,  and  of  marked  benefit  to  service  departments 
and  car  users. 


SIXTH  REPORT   OF   ELECTRICAL 
EQUIPMENT  DIVISION 
(AS  ACCEPTED) 
GLARING  HEAD-LIGHTS 
The    Division    has    received   from    its   sub-committee    an    interim 
report   submitting   data   as   to   ordinances   in    force   and   head-light 
dimming  devices  approved  by  various  municipalities.     The  Division 
feels,  however,  that  no  specific  recommendation  should  be  made  by  it 
at  this  time  as  to  a  definition  of  glaring  light.     The  Division  has 
decided  to  enlarge  its  sub-committee  on  this  subject,  and  requested 
that  it  co-operate  in  the  formulation  of  recommendations  or  defini- 
tions with  the  Illuminating  Engineering  Society  and  similar  societies. 
It  is  expected  that  this  sub-committee  will  investigate  the  subject  in 
a  thorough  manner,  reporting  further  after  research  and  possibly 
special  tests. 

The  said  sub-committee  consists  of 

R.  J.  Nightingale,  Chairman 
Leonard  Kebler 
Alden  L.  McMurtry 
W.  L.  Bliss 
W.  H.  Conant 

LAMP  BRACKET  DIMENSIONS 
The  Division  is  of  the  opinion  that  inasmuch  as  the  type  of  head- 
light bracket  generally  used  is  likely  to  be  changed,  no  recommenda- 
tion as  to  standard  center  to  center  distance  of  the  conventional  type 
fork  bracket  is  necessary  at  this  time. 
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ADDITIONAL  ELECTRICAL  APPLIANCES 

Before  any  electric  appliance  is  added  to  a  gasoline  car,  after  it 
is  sent  out  from  the  car  manufacturer's  plant,  a  description  of  the 
said  appliance  should  be  submitted  to  the  car  manufacturer  as  to 
suitability  for  and  the  best  method  of  application  to  the  car. 

BULB  BASES,  SOCKETS  AND  CONNECTOR  PLUGS 

The  sub-committee  on  bulb  bases,  sockets  and  connector  plugs  has 
recommended  that  an  additional  drawing  with  dimensions  showing 
details  of  the  connector  plug  be  added  to  the  S.  A.  £.  data  sheets. 
Also  an  end  view  of  the  socket,  showing  the.  exact  location  of  the 
bayonet  lock  slot  and  detail  dimensions  of  same. 

The  sub-committee  has  further  recommended  that  bulb  bases  and 
connector  plugs  be  made  to  interchange  in  the  same  sockets. 

The  sub-committee  expects  to  submit  at  the  next  meeting  of  the 
Standards  Committee  blue  prints  incorporating  all  of  above  recom- 
mendations. 

The  sub-committee  was  asked  to  submit  information  on  the  design 
of  bulb  bases  to  interchange  for  "one"  or  "two"  wire  systems. 

GROUND-RETURN  INSTALLATIONS 

Nomenclature 

It  is  recommended  that  the  systems  of  installation  commonly 
known  as  "two-wire",  and  "single-wire"  systems  be  termed  respectively 
"insulated  return"  and  "ground-return"  systems. 

Any  installation  in  which  (apart  from  ignition)  the  chassis  frame 
or  bare  metal  is  used  as  part  of  the  return  circuit,  shall  be  considered 
as  a  "ground-return"  system. 

Use  of  Conduit 

Insulated  conductors  must  be  protected  by  metallic  or  non -metallic 
conduit  outside  of  the  insulation,  except  where  otherwise  protected 
from  the  elements,  or  where  out  of  contact  with  metal  surfaces.  Such 
locations  are  inside  of  the  body  or  on  wooden  dash  and  instrument 
boards,  or  extending  in  a  straight  line  between  chassis  and  lamps. 

The  preferred  conduit  for  insulated  conductors  is  a  metal  tube, 
either  rigfid  metal  or  flexible  metallic  conduit.  Where  metallic  conduit 
is  not  used  the  wires  may  be  run  in  non-metallic  conduit. 

Where  conductors  are  run  through  flexible  metal  conduit,  the 
latter  must  be  provided  at  any  open  end  where  wires  project,  with 
ferrules  having  rounded  edges. 

The  fit  between  the  conductor  and  the  ferrule  should  be  sufficiently 
tight  to  exclude  the  free  entry  of  water  and  oil. 

The  ends  of  all  conduit  where  exposed  to  weather  must  point 
downward,  so  that  water  will  run  out  of,  instead  of  into,  the  conduit. 

Where  metal  conduit  is  led  to  a  connector  it  must  be  securely 
soldered,  or  permanently  clamped  to  the  plug,  either  inside  or  outside 
of  a  sleeve  not  less  than  V^"  long. 
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Where  wires  are  not  protected  with  conduit  they  are  to  be  cleated 
at  intervals  not  exceeding  10  inches.  Such  cleats  may  be  of  metal 
with  a  layer  of  insulation  interposed  between  the  cleats  and  wire. 

Clearance 

When  on  wooden  dashboard  conduit  is  omitted,  no  wire  shall  be 
nearer  to  the  exhaust  pipe  than  2  inches. 

Where  conduit  is  used  the  minimum  clearance  between  the  exhaust 
pipe  and  the  conduit  shall  be  1%   inches. 

A  minimum  clearance  of  ^  inch  shall  be  securely  maintained 
between  conduit  and  the  nearest  carbureter,  gasoline  pipe,  gasoline 
tank,  moving  rod  and  moving  lever. 

Grounding 

Wherever  an  insulated  conductor  is  connected  to  "ground,"  the 
connection  shall  be  installed  so  as  to  be  readily  accessible  and  remov- 
able on  the  completed  car. 

When  the  frame  of  the  car  is  relied  on  as  the  ground  return, 
connections  shall  be  made  to  the  chassis  frame,  or  to  a  substantial 
part  firmly  attached  to  the  frame  at  two  or  more  places,  i.e.  con- 
nections must  be  to  chassis  parts  in  contradistinction  to  body  parts. 

Conductors  shall  not  be  attached  to  the  frame  except  by  means 
of  terminals  soldered  to  them.  The  surface  on  which  the  terminals 
are  fastened  must  be  clean  and  free  from  oxide  or  paint.  The  ter- 
minals must  be  fastened  to  the  frame  by  means  of  screws  or  bolts. 

Starting  circuits  should  be  run  independent  of  "ground"  unless 
a  substantial  switch  is  placed  in  the  "ground"  connection  circuit  in 
an  accessible  place.  The  storage  battery  should  be  "grounded"  on 
the  positive  side,  and  by  only  one  conductor.  This  "ground"  connec- 
tion should  be  made  in  an  accessible  place  by  not  more  than  a  single 
screw  or  nut,  or  shall  be  made  readily  detachable  by  means  of  an 
accessible  switch. 

Starting  Cable 

If  starting  cable  is  connected  to  the  frame  the  connection  should 
be  effected  in  a  thorough  manner,  preferably  by  riveting  a  suitable 
brass  or  copper  plate  to  the  frame,  which  should  be  first  thoroughly 
scraped;  soldering  as  well  as  riveting  being  recommended.  The  cable 
in  turn  should  be  sweated  to  a  suitable  terminal  lug  which  is  then 
clamped  or  bolted  to  said  plate. 

All  "grounds"  should  be  installed  so  as  to  be  readily  accessible 
and  removable  on  the  completed  car. 

Apparatus  intentionally  "grounded"  in  itself  shall  be  so  made  that 
for  inspection  or  test  the  "ground"  can  be  opened  without  dismantling 
the  apparatus. 

Connectors 

All  connectors  shall  be  so  made  that  when  disconnected  the 
section  which  is  alive  will  have  all  live  parts  recessed  1/16"  or  more 
below  the  end  of  the  shell  of  the  connector. 


Digitized  by 


Google 


ELECTRICAL  EQUIPMENT  DIVISION  REPORT  223 

Springs  used  in  connectors  shall  not  be  relied  on  to  carry  current. 
Protection  Against   Accidental  Short-Clrcuits 

All  connecting  posts  on  fuse  and  junction  blocks,  or  on  instru- 
ments, generators,  motors  and  switches  which  must  necessarily  have 
exposed  live  parts,  shall  be  so  constructed,  recessed  or  installed  that 
an  accidental  short-circuit  cannot  be  effected  with  screw-drivers, 
pliers,  wrenches  or  other  tools  used  while  making  minor  repairs  or 
adjustments. 

Where  live  parts  might  be  liable  to  accidental  short-circuits  to 
adjacent  metal,  they  must  be  provided  with  suitable  insulating  caps 
or  bushings,  or  surrounded  with  a  suitable  insulating  barrier;  or  the 
adjacent  bare  metal  liable  to  be  accidentally  connected  to  them  through 
repair  tools,  should  be  covered  with  insulating  material. 
Protective  Devices 

No  protective  device  need  be  installed  in  the  starting  circuit. 

The  current  to  all  lighting  and  sig^nal  circuits  shall  be  passed 
through  protective  devices. 

Protective  devices  should  be  on  the  battery  side  of  switches  and 
junction  boxes. 

When  fuses  are  used  the  circuits  shall  be  so  arranged  that  the 
blowing  of  a  single  fuse  shall  not  extinguish  all  the  driving  lights,  or 
prevent  an  inspection  lamp  being  connected  to  a  live  circuit. 

Fuses  must  be  of  the  enclosed  type,  constructed  so  that  inspec- 
tion can  show  whether  or  not  they  have  been  melted. 

Fuses  should  be  marked  with  their  rating. 

Standard  fuses  shall  be  IM"  long  overall,  with  ferrules  Va"  in 
diameter;  or  1^"  long  overall,  with  ferrules  13/32"  in  diameter. 

It  is  recommended  that  fuses  of  the  following  ratings  be  used: 
10  ampere 
20 
30 

Fuses  must  be  so  constructed  that  with  the  surrounding  atmos- 
phere at  a  temperature  of  75**  F.  (24**  C.)  they  will  carry  indefinitely 
a  current  10  per  cent,  greater  than  that  at  which  they  are  rated, 
and  at  a  current  25  per  cent,  greater  than  the  rating,  open  the  circuit 
without  reaching  a  temperature  which  will  injure  the  fuse  tube  or 
terminals  of  the  fuse  block.  With  a  current  50  per  cent,  greater 
than  the  rating  and  at  room  temperature  of  75**  F.  (24"  C.)  the 
fuses  starting  cold  must  blow  within  one  minute. 

The  temperature  of  the  exterior  of  the  fuse  enclosure  must  not 
rise  more  than  125**  F.  (70*  C.)  above  that  of  the  surrounding  air 
when  the  fuse  is  carrying  the  current  for  which  it  is  rated. 

Fuse  clips  must  be  so  made  that  fuses  cannot  slip  out  accidentally. 
They  must  be  fastened  to  a  base  so  that  they  cannot  turn. 

Clips  should  be  so  designed  and  protected  that  they  cannot  be 
sprung  together  enough  to  take  a  permanent  set  interfering  with 
the  insertion  of  the  fuse,  or  so  that  they  can  be  sprung  apart  far 
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enough  to  give  them  a  permanent  set  sufficient  to  prevent  their  hold- 
ing the  fuse  tightly. 

Battery 
The  battery  must  be  installed  so  that  neither  acid  fumes  nor  over- 
flow of  water  or  electrolyte  will  cause  serious  leakage  of  current. 

Battery  hold-down  bolts,  if  connected  to  metal  handles  or  other 
metal  parts  at  the  level  of  the  top  of  the  jars,  must  be  insulated  at 
at  least  one  of  their  two  ends. 

Bulb  Sockets 
Bulb  sockets  must  be  so  made  that  the  continuity  of  the  return 
path  for  current   is  not  impaired   when   the   lamp  is  subjected  t' 
vibration. 

In  lamps,  hinges  shall  not  be  relied  on  to  carry  current  between 
the  bulb  socket  and  the  battery.  The  train  of  connections  must 
either  be  permanent  or  so  spring-held  that  contact  is  maintained 
tight  under  vibration. 

Bulb  Nomenclature 
It  is  recommended  that  the  Society  designate  by  the  word  "bulb" 
the  detachable  electric  light-giving  unit  comprising  the  filament  and 
its  glass  envelope;  and  designate  by  the  word  "lamp"  the  fixture  foj 
mounting  and  utilizing  the  light  of  the  bulb. 

Respectfully  submitted. 
ELECTRICAL  EQUIPMENT  DIVISION, 
A.  L.  RiKER, 

Chairman. 


FOURTH  REPORT  OF  THE  FRAME 
SECTIONS  DIVISION 

(AS    ACCEPTED) 

The  following  proportions  and  specifications  are  submitted  for  con- 
sideration as  recommended  practice  in  frame  construction.  These  figures 
were  arrived  at  through  correspondence  and  conversation  with  various 
people  interested.  The  Division  is  indebted  to  L.  R.  Smith  for  a  great  deal 
of  practical  suggestion  for  various  frame  proportions.  In  many  instances 
the  figures  represent  standard  practice  at  the  orescnt  time,  but  in  some 
cases  the  figures  are  composite.  For  instance,  a  man  who  is  now  using  a 
side  rail  having  a  front-end  curve  of  13  9/16"  radius  could  probably  use  a 
12"  or  16"  radius  just  as  well  in  designing  such  a  frame  over  again  or  a 
new  frame. 

The  figures  in  this  report  are,  to  a  certain  extent,  of  empiric  rather 
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than  scientific  derivation.  The  frame  is  a  part  of  the  car  into  which 
the  element  of  shock  enters  so  largely  as  to  destroy  any  mathematical 
data  regarding  any  theoretical  proportions  and  cannot  be  figured  the  way 
a  bridge  would  be  constructed,  even  though  it  may  act  as  a  bridge  when 
the  car  is  standing  on  the  floor.  The  attempt  to  proportion  the  cross- 
section  of  the  frame  to  either  horsepower  rating  of  engine,  wheelbase 
of  car  or  number  of  passengers  carried,  would  be  impracticable  for  best 
results,  although  there  is  a  slight  relation  between  the  wheelbase  and 
depth  of  side  rail  section,  and  the  strength  of  certain  sections  may  be 
increased  by  gage  of  metal  for  different  conditions. 

The  following  recommended  practice  is  suggested  for  acceptance: 


^ 


T 


Fig.    1 

A — Amount  of  drop  between  top  of  side  rail  and  front  spring  bolt: 

4"      or  4y2"  drop  for  3"      side  rail 

4/^"  or  5"  drop  for  3^/^"  side  rail 

5"       or  5^"  drop  for  4"      side  rail 

51/2"  or  6"  drop  for  4I/2"  side  rail 

6"      or  61^2"  drop  for  5"       side  rail 

61/2"  or  7"  drop  for  6"      side  rail 

B— Represents  radius  or  curve  of  bottom  flange  of  side  rail  at  front 
end: 

8^  12".  i6\  20"  and  24" 

C — Rear-end    rise — amount   of    difference   between   level    of    frame   at 
rear  and  top  flange  of  side  member : 

2",  3\  4"  and  s" 

D — Radii  of  combined  curve  in  bottom  flange  of  side  member  to  make 
rise  at  C: 

10",  20"  and  30" 

E — Side  rail  offset  to  commence  at  least  10"  back  of  rear  end  of  front 
end  taper. 

Cross-Members 
F— Recommended  widths  of  gusset  plate  ends— 4",  5"  and  6". 
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G — Radii  of  curved  gusset  plates  to  be  3"  and  4",  Straight  gusset 
plates  to  he  cut  at  angle  of  45°. 

It  is  considered  impracticable  to  stipulate  recommended  practice  as  to 
shapes  of  cross-members,  due  to  different  radiator  designs,  etc  Mem- 
bers with  straight  drops,  however,  could  be  made  to  have  drops  vary  in 
nultiples  of  Wf  adopting  a  constant  angle  for  the  dropped  portion. 

H — Top  of  sub-frame  to  be  on  line  with  inner  side  of  lower  flange  of 
side  rail. 

I^Width  between  bars  for  flywheel  clearance  to  be  17",  171^2"  and  18". 

J — Recommended  width  of  all  engine  bar  flanges  to  be  l}4*. 

IVidth  of  Frame 
A  recommended  practice  of  30"  for  front  end  of  frame  is  submitted, 
the  width  in  rear  to  vary  with  side  rail  offset. 


Diameter  of  Rivet 
5/16" 


Practice  for  Hot  Riveting 


Diameter  Drilled  Hole 


11/32* 
13/32" 


Spacing  Distance 
Between  Centers 


Several  recommendations  regarding  the  side  rail  sections  and  mate- 
rial have  already  been  passed  upon  by  the  committee.  Later  practice, 
however,  suggests  certain  changes,  and  additions.  We  therefore  submit 
the  following  revision  for  approval: 


B 


Fig.  2 


C 

A 

B 
Variable  Outside  Dimension 

Minimum 

Desig- 

Flange 

Punch 

Using     Using 

Using       Using 

nation 

Width 

Sire 

.125         .156 

.187           .250 

3" 

\V,' 

2J4- 

3-             3    1/16- 

i'A' 

iV.' 

zVa' 

S'/j'         3    9/16-    • 

SX" 

.4" 

1K2' 

3  11/16" 

'  3  15/16"  4- 

4  1/16'    4  3/16" 

A\V 

iJ^" 

A'A' 

4W         4    7/16- 

454-         AM" 

S" 

IJ4" 

4W 

m"      4  is/«6- 

5"          VAT 

iV>" 

154" 

1%' 

iM"         5    7/16* 

IW       &V 

6" 

IJi" 

iW 

VA'         5  lS/16- 

6"           6H- 
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Radius  of  Fillets 
3/16"   for  sections  below  5" 
14"  for  sections  5"  and  above 

Miscellaneous 

Straight  center  sections  of  side  rails  to  be  designed  in  multiples  of  2". 

Taper  of  side  rail  ends  to  be  1/16"  to  i".  This  taper,  coincident  with 
center  sections  in  multiples  of  2",  will  produce  a  depth  of  section  at 
extreme  ends  of  side  rails  varying  in  multiples  of  %". 

MATERIAL 

Chemical  and  physical  properties  recommended  as  embodying  current 
practice  minima: 


Chemical 


Elastic  Limit, 
Lbs.  per  Sq.  In. 


Elongation  in 
2",  per  cent 


S.  A.  E.  Steel 

1020 

Carbon  Steel 

(.15-.25  Carbon) 


S.  A.  E.  Steel     ^* 

1025 
Carbon  Steel 
(.20-.30  Carbon)  § 


S.  A.  E.  Steel     % 
3230 
Nickel  Chromium  -5 
(.25-.35  Carbon)  * 


Respectfully  submitted. 

FRAME  SECTIOXS  DIVISION 

J.  G.  Perrin,  Chairman, 
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PROGRESS  REPORT  OF  THE  LOCK  WASHER 

DIVISION 

In  accord  with  report  submitted  by  this  Division  at  its  last  meet- 
ing, we  have  considered  the  present  S.  A.  E.  standard  of  lock  washers 
and  have  reached  the  opinion  that  it  is  not  necessary  to  specify  fur- 
ther the  material  from  which  lock  washers  should  be  made,  but  that 
it  is  necessary  to  impress  upon  the  inspectors  and  inspecting  depart- 
ments of  the  various  automobile  manufacturers,  that  the  tests  as 
outlined  by  the  S.  A.  E.  specifications  should  be  more  rigidly  made 
and  enforced. 

During  the  past  year  we  have  received  requests  and  suggestions 
that  lock  washers  of  given  sizes  be  standardized  for  use  on  machine 
screws.  We  therefore  deem  it  wise  to  institute  specific  sizes  of  lock 
washers  for  use  on  perhaps  Nos.  6,  8,  10,  12  and  14  machine  screws. 

Before  recommending  given  sections  as  standard  for  such  screws, 
we  feel  that  it  would  be  of  advantage  to  obtain  from  manufacturers 
of  automobile  accessories,  such  as  motor  starters,  lighting  equipment 
and  magnetos,  in  which  the  greater  proportion  of  small  lock  washers 
is  required,  an  idea  of  the  sizes  and  standards  of  machine  screws 
used.  We  would  then  propose  standard  lock  washers  to  meet  the 
most  important  requirements  and  offer  these  as  addenda  to  the  list 
now  in  force. 

Respectfully  submitted, 

LOCK  WASHER  DIVISION, 

C.   E.  Davis,  Acting  Chairman. 

Data  on  Above-Mentioned  Machine  Screws 


No. 


,         Nearest  Common  Fractions  and 
Diara.  |  Decimal  Equivalents 


6  '  .138'  \  r=.1250' 

I  A' =1406' 


8 
10 
12 


.164'  I  A' -.1562' 

H'=:.1719' 

.190'  i  A' =.1875' 

i  tt'=  2031' 

.216'  A' =2187' 

if '=.2344' 


14  .242'  H'=.2344' 

i'=  2500' 


RESEARCH  DIVISION  REPORT 
VEHICLE  TAXATION  FORMULA 

The  Research  Division  begs  to  submit  the  following  report  of  prog- 
ress covering  the  development  of  a  taxation  formula  to  be  applied  in 
connection  with  vehicles,  both  motor  and  horse. 

Attention  is  called  to  the  statement  made  at  the  last  meeting  of 
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the  Standards  Committee  as  to  contemplated  aetion  covering  the  prob- 
able make-up  of  the  formula  and  source  of  data  to  be  obtained.  Since 
that  time  the  various  members  have  expressed  themselves  reg^arding 
the  methods  to  be  pursued  in  arriving  at  a  legitimate  formula  and 
these  vary  from  actual  experiments  to  conclusions  drawn  from  data 
obtained  elsewhere.  The  consensus  of  opinion  after  much  discussion 
is  that  experimental  work  will  offer  many  obstacles,  chiefly  in  the 
form  of  money  necessary  to  carry  them  on,  and  time  in  which  to  pro- 
vide warrantable  conclusion.  This  is  accentuated  by  the  fact  that  the 
United  States  Government  in  one  of  its  departments  is  at  present  in 
the  midst  of  experiments  of  exactly  the  nature  that  will  provide  ex- 
ceedingly valuable  facts  for  the  investigation  in  hand.  These  ex- 
periments will  not  be  completed  for  some  months,  but  word  has  been 
received  that  the  results  will  be  gladly  furnished  the  Division  as  soon 
as  possible  after  that  time. 

Coupled  with  this  opportunity  is  the  existence  of  valuable  data  be- 
longing to  the  various  state  highway  commissions  and  particularly 
that  of  Massachusetts.  Arrangements  are  already  under  way  to  take 
up  with  the  head  of  the  Massachusetts  Commission,  at  his  earliest 
convenience,  the  question  under  discussion,  which  will  result,  it  is 
hoped,  in  a  marked  advance  in  our  investigation.  The  information 
referred  to  contains  data  relative  to  practically  all  classes  of  vehicles, 
both  horse-drawn  and  motor-driven.  The  approximate  cost  of  road 
maintenance  per  vehicle  per  mile,  has  been  determined  and  it  now  re- 
mains to  classify  the  importance  of  the  various  types  of  vehicles  re- 
garding their  destructive  tendencies. 

Although  much  thought  has  been  given  to  this  question  of  a 
Taxation  Formula,  and  many  arguments  have  resulted,  the  commit- 
tee does  not  as  yet  feel  willing  to  assume  the  responsibility  of  even  a 
tentative  formula.  We  desire  to  extend  our  inquiries  still  further, 
and  to  obtain  -information  which  will  strengthen  our  position  in  the 
matter.  Later  a  formula  together  with  our  reasons  for  the  factors 
involved,  will  be  submitted  to  the  Standards  Committee  for  discussion 
and  criticism  only.  When  this  opportunity  arrives  it  is  sincerely 
hoped  that  each  will  g^ive  freely  of  his  ideas  in  the  matter,  for  co- 
operation on  your  part  will  assist  materially. 

Subsequently  to  this,  the  members  of  the  Research  Division  will 
take  into  consideration  the  points  made,  and  if  occasion  warrants  will 
incorporate  them  or  their  influence  in  a  final  formula. 

For  your  speciflc  information,  we  beg  to  say  that  the  features, 
the  importance  of  which  is  being  considered,  are,  in  the  main,  as 
follows : 

A — General  Classiflcation   (Pleasure  or  Commercial). 

B — Type  of  Vehicle  (Horse  or  Motor). 

C— Total  Weight. 

D — Capacity  (In  weight). 

E— -Weight  on  Tractive  Wheels. 
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F— Type  of  Tire. 
G — Size  of  Wheel. 
H — Maximum  H.P.  of  Engine. 

I — Speed  of  vehicle  when  maximum  H.P.  is  developed  (High  Gear). 
J — Number  of  Cylinders. 
K — Use  of  Non-skid  devices. 
All  of  the  above  items   (and  others  of  minor  importance)  will  be 
given  consideration  in  the  make-up  of  the  formula.     By  no  means, 
however,  does  it  follow  that  they  will  necessarily  appear  as  factors; 
rather  those  that  do  finally  appear  will  be  the  result  of  combining  the 
above  as  to  their  influence  upon  each  other  on  the  whole. 
Respectfully  submitted. 

RESEARCH  DIVISION. 

D.  L.  Gallup,  Chairman. 


FIRST  REPORT  OF  ELECTRIC 
VEHICLE  DIVISION 

(REFERRED    BACK    AT    SOCIETY    MEETING) 

The  Electric  Vehicle  Division  has  the  following  recommendations 
to  offer. 

SPEED  AND  MILEAGE  RATINGS 
Electric  vehicle  speed  ratings  shall  be  based  on  continuous  oper- 
ation with  one-half  load  over  hard,  smooth  and  level  roads  or  pave- 
ments at  the  actual  average  battery  voltage. 

Electric  vehicle  mileage  ratings  shall  be  based  on  the  rated  five- 
hour  discharge  capacity  of  the  battery  and  a  continuous  run  with 
one-half  load  over  hard,  smooth  and  level  roads  or  pavements. 

MOTOR  VOLTAGE 

The  Division  recommends  the  adoption  of  two  classes  of  motors 
for  use  upon  electric  vehicles,  one  series  designed  for  80  to  85  volt 
operation,  characteristic  curves  to  be  furnished  by  the  manufacturers 
for  each  of  these  two  voltages.  The  second  series  of  motors  to  be 
designed  for  60  to  66  volt  operation,  characteristic  curves  for  each 
of  these  voltages  to  be  furnished  by  the  manufacturer. 

MOTOR  NAME-PLATES 

It  is  recommended  that  each  motor  shall  carry  a  name-plate  setting 
forth  the  following  particulars: 

Manufacturer's  name  and  address 

Whether  series,  shunt  or  compound  automobile  motor 

Frame  size 
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Volts 
Amperes 
R.p.m. 
Under  volts,  amperes  and  r.p.m.  should  be  given  the  figures  for 
both  high  and  low  limits  of  voltage  as  recommended  above. 

EFFICIENCY  TESTS  OF  SOLID  TIRES 

The  Division  recommends  for  testing  the  comparative  efficiency 
of  solid  rubber  tires  the  use  of  the  rebound  test  method  as  developed 
by  Mr.  E.  R.  Whitney,  a  member  of  the  Division,  and  described  as 
follows: 

Tests  are  to  be  made  with  an  instrument  constructed  in  accord- 
ance with  the  following: 

A  steel  hammer  of  cylindrical  form  5"  x  1  5/64",  the  lower  end 
formed  to  a  semi-circular  shape,  is  mounted  in  a  brass  tube  of  IM" 
outside  diameter  and  No.  19  B.W.G.  (1.166"  inside  diameter),  of  a 
proper  length  to  permit  of  100  graduations  M'*  apart  and  marked 
from  0  to  100,  and  with  the  necessary  additional  length  to  provide 
for  a  stop  and  a  latch  at  the  top  to  support  the  hammer  at  the 
upper  end  of  the  tube.  A  pointer  to  be  carried  by  the  hammer  is 
to  be  arranged  so  as  to  be  at  zero  with  the  lower  end  of  the  hammer 
in  line  with  the  lower  end  of  the  tube  and  at  100  when  held  by  the 
latch  at  the  upper  position,  the  latch  to  be  so  shaped  as  to  release 
the  hammer  uniformly  each  time.  The  tube  is  to  be  slotted  along 
one  side  for  a  part  of  its  length  to  permit  of  the  pointer  extending 
through  freely  to  the  outside  of  the  tube  and  over  the  graduations. 

In  order  to  prevent  air  from  being  confined  in  the  tube  as  the 
hammer  drops  at  least  4,  %"  holes  are  to  be  drilled  through  the  tube 
as  close  to  the  lower  end  as  practicable. 

The  tire  efficiency  is  obtained  by  observing  the  highest  point 
reached  by  the  pointer  on  the  rebound  of  the  hammer  when  dropped 
from  100.  When  making  tests  the  instrument  is  placed  on  the 
highest  part  of  the  tire  and  is  held  in  a  vertical  position.  It  should 
not  be  pressed  down  on  the  tire  but  should  rest  lightly  on  it.  The 
tire  itself  should  be  held  straight  and  not  inclined  at  an  angle.  In 
order  to  obtain  reliable  and  uniform  results  the  tire  must  be  well 
supported  under  its  base.  When  mounted  on  a  wheel  in  the  usual 
manner  the  tire  should  rest  on  the  ground  or  a  solid  floor.  When 
making  tests  before  mounting  the  tire  on  the  wheel,  tires  that  are 
not  of  the  solid-base  type  should  be  mounted  in  a  channel  or  on  a 
rim  or  otherwise  well  supported  under  the  base.  All  tires  should  be 
mounted  on  a  heavy  solid  support  of  sufficient  weight  and  rigidity  to 
receive  the  blow  of  the  hammer  without  giving  away  appreciably. 

As  the  efficiency  of  the  tire  varies  considerably  with  the  temper- 
ature, it  is  important  that  a  definite  temperature  be  adopted  and  all 
tests  be  made  at  this  temperature.  Seventy  degrees  Fahrenheit  is 
recommended,   and   unless  otherwise   definitely  specified   it   is  to  be 
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understood  that  all  specifications  and  tests  are  based  on  this  tem- 
perature. Care  should  be  taken  that  the  temperature  of  the  tire 
is  obtained  and  not  that  of  the  surrounding  air,  as  there  is  apt  to  be 
considerable  variation  between  the  two  unless  the  tire  has  been 
standing  some  time  in  a  room  of  uniform  temperature.  It  also  takes 
some  time  for  the  temperature  of  the  tire  to  become  uniform  through- 
out its  depth. 

As  it  may  be  difficult  at  times  to  bring  the  tire  to  exactly  the 
correct  temperature,  an  allowance  can  be  made  for  temperatures 
above  and  below  70  degrees,  but  as  the  allowance  to  be  made  varies 
with  different  compounds,  definite  figures  cannot  be  specified  that 
will  apply  in  all  cases,  but  by  making  a  series  of  tests  on  various 
tires  at  various  temperatures,  curves  may  be  plotted  that  will  give 
in  a  general  way  the  amount  of  allowance  to  be  made  in  efficiency 
due  to  temperature. 

It  will  be  noticed  when  several  readings  are  taken  at  the  same 
position  on  the  tire  the  last  reading  will  be  higher  than  the  first. 
As  giving  results  more  nearly  in  accordance  with  service  conditions, 
it  is  recommended  that  the  hammer  be  allowed  to  drop  several  times 
and  then  the  highest  reading  taken.  The  tire  should  be  tested  at 
several  points  and  the  average  of  the  several  readings  recorded  as 
representing  the  efficiency  of  the  tire. 

NUMBER    OF    CELLS     IN    STANDARD     BATTERY 
EQUIPMENT 

It  is  recommended  that  the  number  of  cells  in  lead  acid  type 
batteries  be  42,  and  the  number  of  cells  in  the  nickel  iron  alkaline 
type  60. 

INTERNATIONAL  STANDARDIZATION 

The  question  of  the  Society  making  recommendations  for  adoption 
as  international  standards  by  the  U.  S.  National  Committee  of  the 
International  Electro-technical  Commission  was  given  consideration 
by  the  Division,  and  the  suggestion  is  offered  that  it  might  be  desirable 
to  take  some  procedure  in  this  direction  by  offering  to  this  com- 
mittee the  recommended  practices  which  our  Society  has  accepted 
covering  electric  vehicle  charging  plugs  and  receptacles,  and  which 
also  have  become  standard  practice  of  the  Electric  Vehicle  Association 
of  America  and  the  Incorporated  Municipal  Electric  Association  of 
England.  It  is  the  opinion  of  this  Division  that  other  recommended 
practices  of  the  Society  might  be  advanced  for  international  adoption 
and  the  taking  of  some  action  in  this  particular  instance  might  serve 
as  a  basis  of  future  action  in  this  direction. 

Respectfully  submitted. 
ELECTRIC  VEHICLE  DIVISION, 
Arthur  J.  Slade, 

Chairman. 
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FIFTH  REPORT  OF  THE  MISCEL- 
LANEOUS DIVISION. 

(AS  ACCEPTED) 

SPARK  PLUG  SHELLS  AND  THREAD  DATA 

The  spark  plug  shells  illustrated  herewith  are  recommended  for 
practice. 

V\tX.5  ACR05^   FLAT4  .     .i 


SMALL  HEX.  LARGE  HEX. 

AL^  OlMeMSIOMft  IN  INCHES 

ALL.  OlMCNStONS    BSLOW  SHOUL.DCR.  ARE. 
tO«KT>CAJL.  FOft    OOT>\ 


The  new  recommendation  does  not  involve  a  change  of  the  present 
spark  plug  standard,  but  merely  the  addition  of  another  shell  to  take 
a  larger  porcelain. 

If  spark  plug  taps  are  made  to  dimensions  shown  on  the  accom- 
panying table,  the  plugs  can  be  turned  in  by  hand,  using  a  wrench 
only  for  final  tightening.  This  table  of  dimensions  is  quite  inter- 
esting, inasmuch  as  it  does  not  refer  to  a  standard  thread,  as  far 
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as  limits  and  tolerances  are  concerned.  A  very  fine  drawn  dimension 
is  worked  out  between  the  tap  and  the  plug,  so  as  to  have  a  free  turn- 
ing plug  that  can  be  put  in  by  hand. 


THREAD  DATA 
K— 18  U.  S.  S.  FORM  OF  THREAD 


Nominal 
Dimension 

THREAD 

j  Spark  Plug 

U.MITS 

Tap 

Outside  diameter 

.875 

1   .872  Min. 
.875  Max. 

.877  Min. 
.879  Max. 

Pitch  diameter 

.839 

'   .836  Min. 
!   .839  Max. 

.841  Min. 
.843  Max. 

Root  diameter 

.803 

.800  Min. 
!  .803  Max. 

.80S  Min. 
.807  Max. 

Tap  Drill  Diameter 
Nominal  if  =8125 
.810  Min.      .813  Max. 
All  dimensions  in  inches. 

THREAD  PITCH  STANDARD  ABOVE  1%"  DIAMETER 

We  recommend  as  standard  for  diameters  of  thread  greater  than 
X%"  the  pitches  given  below. 

We  submit  herewith  (2)  two  series  of  pitches  to  be  known  as 
Fine  and  Coarse,  respectively. 

The  Coarse  Threads  to  be  as  follows: 

Beginning  at  1%"  diameter  and  advancing  by  %"  increments  and 
extending  to  2%"  diameter  inclusive,  12  threads  per  inch. 

Beginning  with  3"  diameter  and  advancing  by  %"  increments  to 
5%"  diameter  inclusive,  10  threads  per  inch. 

Beginning  with  6"  diameter  and  advancing  by  %"  increments  up, 
8  threads  per  inch. 

The  Fine  Threads  to  be  as  follows: 

Beginning  with  1%"  diameter  and  advancing  by  %"  increments 
up,  16  threads  per  inch. 

All  threads  to  be  U.  S.  S.  Form. 


Digitized  by 


Google 


236 


S.  A.  E.  BULLETIN 


YOKE  AND  ROD  END  PINS 
We  recommend  for  acceptance  standard  yoke  and  rod  end  pins  as 
shown  on  the  accompanying  drawing. 
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Respectfully  submitted. 
MISCELLANEOUS  DIVISION, 

J.  G.  Utz,    Chairman. 
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FOURTH  REPORT  OF  THE  SPRINGS 

DIVISION 

(NOT  ACCEPTED) 

The  Division  decided  that  the  results  of  its  previous  meetings  held 
during  1914  should  be  reviewed  and  that  the  recommendations  made 
at  these  meetings  as  well  as  the  last  meeting  should  be  submitted  as 
the  fourth  report  of  the  Springs  Division. 

MASTER  LEAF  LENGTHS 

(1)  Leaving  wide  latitude  for  individuality  of  design,  some  of  the 
Division  believe  it  possible  to  standardize  the  developed  lengths  of 
master  leaves,  beginning  at  the  shortest  length  desirable  and  ad- 
vancing by  even  inches  to  the  greatest  desirable  length.  It  has  been 
suggested  that  the  shortest  master  leaf  be  26"  and  the  longest  GG''. 

After  carefully  considering  this  subject,  in  conjunction  with  vari- 
ous spring  manufacturers,  your  committee  has  decided  that  it  is  not 
practicable  to  standardize  the  developed  length  of  master  leaves. 

BEADS  AND  SLOTS 

(2)  Several  members  of  the  Society  have  brought  up  the  question 
of  standardizing  the  location  of  the  beads  and  slots  provided  for  the 
alignment  of  spring  leaves.  After  taking  this  point  up  with  various 
spring  manufacturers,  the  Division  reports  that  owing  to  the  num- 
ber of  variables  entering  into  spring  construction,  it  is  not  practicable 
to  standardize  the  location  of  beads  and  slots. 

ELLIPTIC  SPRING  ENDS 

(3)  On  account  of  the  small  number  of  elliptic  springs  used,  we 
believe  it  not  advisable  to  attempt  to  standardize  the  dimensions  of 
the  ends  of  main  leaf  termed  the  head. 

RECOMMENDATIONS 

NOMENCLATURE 

CANTILEVER  SPRINGS 

(4)  The  cantilever  spring  is  not  mentioned  in  the  nomenclature 
of  the  previous  reports  of  the  Division.  As  this  type  of  spring  is  in 
considerable  use  at  the  present  time,  it  is  recommended  that  the  names 
indicated  on  the  illustrations  shown  herewith  be  adopted  for  the  re- 
spective forms  of  cantilever  spring. 

We  have  also  recommended  that  where  a  multiple  number  of 
either  form  is  used,  either  superimposed  or  in  parallel  plane,  they 
should  be  designated  by  a  prefix  indicating  the  multiple. 
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Fig^.  1.     One-quarter-elliptic  Cantilever 


Fig.   2.     Half-elliptic  Cantilever 


Fig.   3.      Double-one-riuarter-elliptic   Cantilever 

TESTS 
(5)   A  standard  test  for  the  parallelism  of  eyes  and  master  leaf 
is  recommended  as  follows  : 

''Eyes  of  main  leaves  to  be  parallel  and  square,  within  specified 
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limits,  to  the  main  leaf  and  parallel  to  each  other.  The  test  to  be 
made  by  inserting  two  3'  bars  in  the  eyes,  the  ends  not  to  be  more 
than  %"  out  of  true  with  each  other  or  with  the  main  leaf." 

EYE  BUSHING  AND  BOLT  TOLERANCES 

(6)  The  Division  recommends  that  the  tolerance  on  bushed  eyes 
of  leaf  springs  be  changed  from 

-4-  .000  (recommendation  accepted  at  the  Jan- 

—  .002      uary,  1913,  meeting  of  the  Society) 
to  +  .002 

—  .001 

Also  that  the  tolerance  of  bolts  for  bushed  eyes  be  changed  from 

—  .003  (recommendation  accepted  at  the  Jan- 

—  .004      uary,  1913,  meeting  of  the  Society) 
to  —  .002 

—  .004 

Also  that  the  tolerance  of  eyes  not  bushed  be  changed  from 

+  .000  (recommendation  accepted  at  the  Jan- 

—  .005      uary,  1913,  meeting  of  the  Society) 
to  +  .002 

—  .001 

Also  that  the  tolerance  of  bolts  for  eyes  not  bushed  be  changed 
from 

—  .007  (recommendation  accepted  at  the  Jan- 

—  .008      uary,  1913,  meeting  of  the  Society) 
to  —  .002 

—  .004 

WRAPPED  EYES 

(7)  Wrapped  eyes  should  not  be  specified  on  pleasure  car  springs. 

WIDTH  OF  SPRING  ENDS 

(8)  Your  committee  believes  that  all  spring  ends  should  be  fin- 
ished and  therefore  recommends  that  spring  ends  be  finished  to  a 
width  of  1/16"  less  than  the  nominal  width  of  the  springs,  with  a  plus 
or  minus  tolerance  of  .005",  to  a  point  far  enough  back  on  the  spring 
to  allow  free  shackle  movement  or  free  sliding  movement  in  case  of 
flat  end  springs. 

FRAME  BRACKETS 

(9)  Frame  brackets  at  the  point  of  connection  with  spring  eyes 
should  provide  sufficient  clearance  to  allow  the  eye  of  the  spring  to 
work  freely  without  the  necessity  of  grinding  the  outer  diameter  of 
the  spring  eye  or  machining  the  inner  radius  of  the  hooded  portion 
of  the  bracket. 

It  is  therefore  recommended  that  the  inner  radius  of  the  bracket 
hood  be  determined  by  the  following  formula:  one-half  of  bolt  diam- 
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eter  plus  %"  for  bushing  wall,  plus  %"  for  maximum  thickness  of 
spring  leaf,  plus  %"  for  clearance.  The  formula  would  then  read: 


R  = 


+    %" 


where 

R  =  inner  radius  of  hood 
D  =  diameter  of  shackle  bolt. 
It  is  also  recommended  that  the  distance  between   the  ears  of 
bracket  hoods  should  be  .010  greater  than  the  finished  width  of  the 
spring  eyes,  with  a  minus  tolerance  of  .000  and  a  plus  tolerance 
of  .005. 

The  above  recommendation  also  applies  to  the  location  of  bars  and 
the  width  between  bosses  where  bar  shackles  are  used. 

OFFSET  OF  CENTER  BOLTS 

(10)  At  the  present  time  there  seems  to  be  no  fixed  rule  for  the 
offset  of  center  bolts.  For  the  purpose  of  approaching  a  standard  in 
this  respect,  your  committee  recommends  that  the  following  table  of 
offsets  be  adopted: 


Sprine 
Length 


36' 
36' 


38' 

38' 


40' 
40* 
40' 


42' 

42' 
42' 


44' 
44' 
44' 


46' 
46' 
46' 


48' 
48' 
48' 
48' 


Offset 


1' 


1' 

iy2' 


1' 

2' 


1' 

IM' 
2' 


1' 

2' 


1' 

IH' 
2' 


Equals 


17    xl9 
16Kxl9M 


18    x20 
17Hx20M 


19    x21 

18J^x21H 
18    x22 


20    x22 
19J^x22H 
19    x23 


21     x23 

20 1.^x23  H 
20    x24 


22    x24 

21^x243^ 
1    21     x25 


1' 

IH' 
2' 

2M' 


I  23     x25 

1  23Hx25H 

I  22    x26 

j  21Hx26H 


Sprine 
Length 


50' 
50' 
50' 
50' 


52' 
52' 
52' 
52' 


56' 
56' 
56' 
56' 


58' 
58' 
o8' 
58' 


60' 
60' 
60' 
60' 


Offset 


1' 
2' 

2H' 


r 

2' 

2J^' 


1' 

IH' 
2' 

2H' 


r 

V4' 


1' 

IH' 

2' 

.2ML 


Equals 


24    x26 
23^x26  J^ 
23    x27 
22}^x27H 


25    x27 

24Hx27H 
24    x28 

23Hx28H 


54' 

1' 

28    x28 

54' 

IH' 

25}^x28H 

54' 

2' 

25    x29 

54' 

2H' 

24^x29  J^ 

27     x29 
26Hx29H 
26    x30 


28    x30 
27Hx30J^ 
27     x31 
26^x31  H 


29    x31 
28Hx31J^ 
28    x32 
27}^x32>$ 
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It  will  be  observed  that  offsets  of  less  than  I''  or  more  than  2%" 
are  not  recommended.  The  first  for  the  reason  that  offsets  of  less  than 
1"  lead  to  errors  in  assembling  springs  on  the  car  and  in  assembling 
the  spring  leaves  themselves,  due  to  the  slight  difference  in  the  length 
of  the  front  and  rear  part  of  the  spring.  The  second  for  the  reason 
that  proper  distribution  of  the  metal  is  made  difficult  through  greater 
offset  than  2^". 

NUTS  FOR  SPRING  CLIPS 

(11)  The  Division  recommends  that  the  standard  nut  for  spring 
clips  have  S.  A.  E.  hex  nut  dimensions,  except  that  the  height  should 
be  one  and  one-half  times  the  diameter  of  the  threaded  portion  of  the 
clip. 

Sizes  of  the  threaded  portion  of  clips  are  given  in  table,  Para- 
graph 14. 

CENTER  BOLTS 

(12)  For  reasons  connected  with  the  manufacture  of  cold  forged 
center  bolts  which  are  generally  used  in  connection  with  leaf  springs, 
your  committee  recommends  the  following  changes  from  accepted 
S.  A.  E.  standards.     (See  1912  Transactions,  Part  1.) 

That  the  head  of  the  bolt  be  changed  to  what  is  termed  Flat  FiUis- 
ter  Head  as  shown  in  the  sketch  below. 


That  the  dimensions  for  the  various  spring  widths  be  changed  to 
read  as  f6llows: 

PLEASURE  CARS 
Spring  Width  ABC 

iy4M%M%",  2" 5/16         %         % 

2%"  and  2%" %         %         % 

Note: — Where  springs  of  greater  width  than  2%*  are  used  on 
pleasure  cars,  use  center  bolts  recommended  for  commercial  car 
springs  of  similar  width. 

COMMERCIAL  CARS 

Spring  Width  ABC 

2"   5/16         %         % 

2%^  2%"  and  3" %         %         % 

3%"  and  4" 7/16         %         % 

Over  4" %         %         % 

All  center  bolt  threads  to  be  S.  A.  E.  standard. 
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CENTER  BOLT  NUTS 

(13)  It  has  been  found  in  practice  that  S.  A.  E.  standard  diameter 
hexagon  nuts  (unless  made  of  special  steel)  do  not  contain  enough 
metal  across  the  flats  to  withstand  the  strain  of  drawing  the  spring 
leaves  together,  particularly  in  the  case  of  heavy  truck  springs,  in 
addition  to  the  strain  caused  by  rough  handling  in  transportation; 
the  latter  strain  seems  to  be  the  principal  cause  of  failure,  springs 
frequently  arriving  at  destination  in  a  dissembled  condition.  There- 
fore, your  committee  recommends  that  for  hexagon  nuts  used  on  spring 
center  bolts,  the  U.  S.  standard  cold  pressed  blanks  tapped  with 
S.  A.  E.  standard  threads  be  used. 

SPRING  WIDTHS 

(14)  The  subject  of  width  of  springs  for  specified  loads  or  for 
cars  of  specified  weights  is  one  that  may  be  approached  frcxn  so  many 
angles  that  speciflcations  which  will  cover  the  entire  range  of  motor 
car  construction  and  conditions  are  hardly  practicable  at  this  time. 
As  a  step  in  the  directon  of  standardiaztion  the  Division  recommends 
for  discussion  and  possible  adoption  the  following  table  of  spring 
widths  for  various  loads,  together  with  eye  diameters  and  spring  clip 
diameters  for  the  respective  springs.  In  the  table  only  half-elliptic 
and  three-quarter  elliptic  suspension  is  considered,  these  representing 
average  practice. 

The  table  of  width  and  spring  clip  diameters  is  formulated  not 
from  a  standpoint  of  theory,  but  from  what  is  at  the  present  time  ac- 
cepted practice,  both  in  this  country  and  abroad.  The  widths  given 
are  those  which  we  believe  would  be  recommended   by  the  various 


PLEASURE 

CARS 

Spring 

Width, 

in. 

Eye 
Dia. 

in. 

Car 

Location 

Approx. 

Load  per 
Spring, 
Pounds 

Spring  Clip 
DiameterSj  in. 

Weight 

Carbon        Alloy 

1800  pounds 

to 
2600  pounds 

Front 
Rear 

500  to  700 
600  to  750 

If 
11 

* 

*     1    A 

i             A 

2600  pounds 

to 
3200  pounds 

Front 
Rear 

600  to  800 
700  to  900 

2 
2 

ft             J 
ft      '       J 

3200  pounds 

to 
4000  pounds 

Front 
Rear 

750  to  1000 
850  to  1100 

2i 
2i 

i 

f             ft 
i            ft 

Over 
4000  pounds 

Front 
Rear 

Over  1000 
Over  1100 

2h 
2J 

1 

j    '       1 
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spring  manufacturers  for  the  loads  specified.  When  alloy  steel  clips 
are  used  they  should  be  heat  treated. 

The  table  of  shackle  bolt  diameters  is  formulated  solely  from  the 
viewpoint  of  possibility  of  lubrication,  keeping  the  pressures  at  ap- 
proximately 400  pounds  per  square  inch  or  lower  under  total  loads. 
Because  of  small  bearing  surface  the  bolts  in  the  shackles  should  bo 
positively  prevented  from  oscillating  in  the  shackles. 

Note: — Weights  given  are  for  cars  empty;  while  spring  loads 
given  are  for  total  loads  with  passengers  and  equipment. 

Note: — Where  rear  springs  take  drive  or  both  drive  and  torque, 
add  %"  to  eye  diameter  on  driving  end.  Where  rear  springs  take 
drive  or  both  drive  and  torque  or  are  underslung,  add  1/16''  to  clip 
diameter.  Where  rear  springs  are  used  in  cantilever  form,  it  is  recom- 
mended that  the  center  trunnion  pins  be  of  a  diameter  to  equal  one- 
half  of  spring  width. 

COMMERCIAL  CARS 


Capacity 

Location 

Approx.  Load 

per  Spring, 

Pounds 

Width, 
in. 

Eye 

Dia., 

in. 

Spring  Clip 

diameters 

{AUoy  Steel) 

in. 

iTon 

Front 
Rear 

700  to    850 
1250  to  1500 

21 
2i 

i 

1    Ton 

Front 
Rear 

800  to    950 
1600  to  1900 

2i 
2i 

1 

11  Tons 

Front 
Rear 

900  to  1050 
1900  to  2500 

2i 
3 

1 

2    Tons 

Front 
Rear 

1000  to  1250 
2500  to  3500 

2i 
3 

i 

3    Tons 

Front 
Rear 

1200  to  1550 
3800  to  4500 

3 
31 

f 
li 

5    Tons 

Front 
Rear 

1500  to  1850 
6000  to  7500 

3 
3ior  4 

i 

Flat  ends 

1 

7    Tons 

Front 
Rear 

1800  to  2300 
8000  to  9500 

3 
4  or  5 

1 
Flat  ends 

1 

Note: — Where  rear  springs  are  underslung,  add  %"  to  clip  diam- 


eter. 
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Carbon  steel  spring  clips  are  not  recommended  for  commercial  cars. 

FUTURE  WORK 
In  conclusion,  we  have  for  future  consideration: 

1.  A  further  standardization  of  spring  clips,  as  to  length  of  shank, 
opening,  etc. 

2.  Spacing  of  clips. 

3.  Pressure  blocks. 

4.  Length  of  spring  seat. 

5.  Material  between  spring  and  spring  seat. 

6.  Amplification  of  tables  given  in  Paragraph  14  hereof. 

7.  Development  of  standard  inspection  methods  and  physical  tests. 

8.  Standard  tolerance  as  to  height  and  load  of  completed  spring. 

Respectfully  submitted, 

SPRINGS  DIVISION, 

C.  W.  McKlNLEY, 

ChairmarL 


S.  A.  E.  BELL  HOUSING  DIMENSIONS  AS  ADOPTED 
AT  THE  ANNUAL  MEETING,  JANUARY,  1915. 

(Standards  Exchange  Division  Report) 


8  holes  .375-16   U.S.S.  thread  eqimlly 
spaced  as  shown 

12  holes  .375-16  U.S.S.  thread  equally 
spaced  as  shown 
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Type 

A 

B 

C 

1 

2oys 

21  Ji 

20K 

2 

17^ 

19H 

ISH 

3 

mvs 

17Ji 

WA 

4 

14M 

16 

15 

5 

12^ 

14 

13K 

All  dimen«ion«  in  inches. 


FIFTH   REPORT  OF   CARBURETER 
FITTINGS  DIVISION. 

(AS  ACCEPTED) 

SIDE-OUTLET   CARBURETER   FLANGES 

Some  time  ago  certain  manufacturers  of  automobile  motors  of  the 
block  type  requested  that  steps  be  taken  to  standardize  the  method  of 
locjiting  the  position  of  the  connecting  flange  on  side-outlet  carbureters, 
in  order  to  avoid  the  confusion  whicn  now  exists. 

This  has  been  carefully  considered  by  the  Carbureter  Fittings 
Division,  and  after  much  correspondence  between  the  members  and 
with  those  most  concerned,  engine  builders  and  carbureter  manufac- 
turers, we  recommend  the  retention  of  the  present  standard  flange 
dimensions,  and  the  placing  of  the  long  diameter  of  the  flange  in  a 
vertical  plane,  for  carbureters  of  the  side-outlet  type. 

FLARED  TUBE  UNIONS  AND  UNION  FITTINGS. 

It  has  been  found  in  actual  practice  that  the  tolerance  now  speci- 
fied for  the  union  nut  bore  (dimensions  M,  S.  A.  E.  Data  Sheet  35a, 
Volume  I)  is  not  sufficient  for  practical  screw  machine  manufacturing 
and  we  therefore  recommend  that  it  be  increased  from  .002*  to  .005" 
for  all  sizes. 

The  revised  dimensions  for  M  would  be  as  follows : 

1/4"        5/16"  *    3/8"        7/16"       1/2" 

M  Bore,  female  part     0.255      0.317      0.380      0.442      0.505 

0.260      0.322      0.385      0.447      0.510 

Owinp:  to  the  demand  for  S.  A.  E.  Standard  Flared  Tube  Unions 
and  Fittings  in  sizes  larger  than  those  now  listed,  we  recommend  the 
addition  of  5/8"  and  3/4"  sizes. 

Respectfully  submitted. 

CARBURETER  FITTINGS  DIVISION, 
C.  W.  Stigbb, 

Acting  Chairman* 

Herewith  are  given  uptodate  dimensional  tables  of  flared  tube 
union,  ell  and  tee  recommended  practice. 
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FLARED  TUBE  UNIONS 


A  I  Pipe  diameter .  . . 
C  I  Bore,  male  part . 
D    H.  A.  E.  thread.. 


Pipe  thread  . 


Thread  oiily 

Thread  only .    .  .  . 

I  Bore,  female  part 


I    I    ! 


1x14 

thr. 

1  " 


f 


t 
0.630- 
0.635 

H 


UI4 
thr. 

1 

I 

0.755- 

0.760 

H 


FLARED  TUBE  ELLS  AND  TEES 


I  Tube  diameter.  .    .  . '         i 

Drill  diameter A 

.S.  A.  E.  thread ,^x20 

Brings  std.  pipo  tlid  | 

Center  to  faee. ...  | 

C-enter  to  face. .  . 


Thread  only. 
Thread  only 
KndiiiH 


I 


ix20 
i 
J 

u 

\ 


k 

JxlS 

i 
i 

I 


U 
U 
H 


A 

1 

}xl6 

2x14 

1 

4 

I 

U 

? 

? 

« 


I 

1x14 

I'l 

1 


All  dituetiNionfl  on  this  .«ihoet  in  inch  nieaaurr. 
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THIRD  REPORT   OF   PLEASURE   CAR 
WHEEI^  DIVISION 

(AS  ACCEPTED) 

STANDARD  TIRE  AND  RIM  SIZES. 

In  its  second  report  your  Division  drew  up  a  set  of  tire  sizes  as  a 
suggestion  for  standard.  This  matter  has  been  further  considered  in 
conjunction  with  the  Clincher  Automobile  Tire  Manufacturers'  Asso- 
ciation, and  we  now  recommend  for  adoption  the  following  table  of 
standard  tire  and  rim  sizes  which  is  similar  to  our  previous  sugges- 
tion with  the  addition  of  a  new  36"  x  5"  size. 


Rim  Sizes 

Tire  Sizes 

Tire  Seat  Diameter 

30  X  3 

30  X  3 

24" 

30  X  3% 

30  X  3% 

23" 

32  X  3% 

32  X  3% 

25" 

32  X  4 

32  X  4 

24" 

34  X  4 

34  X  4 

26" 

34  X  4% 

34  X  4V^ 

25" 

36  X  4% 

36  X  4% 

27" 

36  X  5 

36  X  5 

26" 

38  X  5^ 

38  X  5^ 

.     27" 

It  will  be  noted  that  the  above  sizes  are  so-called  "even  sizes." 
They  are  recommended  as  the  only  tire  sizes  from  which  automobile 
manufacturers  shall  take  their  equipment.  When  such  are  used  as 
initial  equipment,  they  will  allow  the  consumer  to  use  oversize  tires 
at  his  pleasure,  on  the  rims  with  which  his  car  is  already  equipped, 
thereby  giving  him  more  carrying  capacity,  easier  riding  qualities, 
increased  tire  life,  etc.  The  tire  manufacturers  will  manufacture 
odd  size  (oversize)  tires  in  every  case  for  the  above  even  sizes,  and 
we  recommend  that  these  oversize  tires  shall  not  be  used  in  any 
case  as  initial  equipment  by  a  vehicle  manufacturer.  They  shall  be 
strictly  and  absolutely  consumers'  tires.  The  following  table  will 
show  the  oversize  tires  available  for  the  above  mentioned  list. 


Even  Tire  Sizes 

(for  manufacturers 

Odd  or  Oversize  Tires 

im  Sizes 

and 

consumers) 

(for 

consumers  only) 

30  X  3 

30  X  3 

31  X  3% 

30  X  3^ 

30  X  3^ 

31  X  4 

32  X  3% 

32  X  3^ 

33  X  4 

32  X  4 

32  X  4 

33  X  4^ 

34  X  4 

34  X  4 

35  X  4% 

34  X  4M5 

34  X  41^ 

35  X  5 

36  X  4^ 

36  X  4% 

37  X  5 

36  X  5 

36  X  5 

37  X  5^ 

38  x5% 

38  X  5% 

39  X  6 

The  36  X  5  rim  will  be  a  rim  identical  in  section  with  the  present 
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4^"  or  F  section  rim,  except  that  its  width  between  flanges  will  be 
half  way  between  the  present  4%"  or  F  section  rim  and  5%"  or  G 
section  rim.  Its  tire  seat  diameter  will  be  the  same  as  the  present 
36  X  5  (26")  and  the  rim  will  receive  any  36  x  5  tire  at  present 
on  the  market  or  manufactured.  The  extra  width  permits  the  use 
of  an  oversize  37  x  5%  tire  very  much  better  than  did  the  old  36  x  5 
narrow  width  rim. 

This  brings  us  down  to  nine  regular  tire  sizes  with  nine  oversizes, 
eighteen  different  tires  in  all,  these  tires  including  over  83  per  cent, 
of  the  tires  in  use  at  the  present  day.  This  constitutes  a  considerable 
reduction  of  sizes;  at  present  upwards  of  fifty  tire  sizes  are  manu- 
factured by  the  larger  tire  companies. 

Respectfully  submitted. 
PLEASURE  CAR  WHEELS  DIVISION, 
Henry  Souther, 

Chairman, 


ON    NOMENCLATURE  OF 
AUTOMOBILE  PARTS 

In  taking  up  the  matter  of  nomenclature  which,  in  the 
view  of  the  Council  is  one  of  great  importance  from  a 
money-saving  point  of  view,  an  investigation  was  first 
made  to  determine  to  what  extent  variation  in  nomenclature 
exists  in  the  parts  lists  now  in  use  by  car  manufacturers. 
In  this  investigation  the  parts  lists  of  only  eight  manufac- 
turers were  used.  As  a  starting  point  the  name  of  a  given 
part  was  looked  up  in  one  parts  list,  and  then  compared 
with  the  corresponding  names  in  the  seven  other  parts  lists. 
The  names  of  twenty-seven  elements  in  the  cylinder  group 
were  checked  in  this  way.  One  hundred  and  eighty-two 
terms  were  looked  up,  of  which  24  or  13%  represented  uni- 
form nomenclature.  Of  the  total  27  elements  in  only  13 
cases  was  there  any  uniformity  and  in  only  5  cases  did  more 
than  2  of  the  8  manufacturers  use  the  same  name  for  the 
same  part.  That  is,  it  was  found  that  in  the  case  of  87% 
of  the  terms  investigated  no  two  manufacturers  used  the 
same  name  for  the  same  part. 

It  is  realized  that  to  complete  the  work  of  nomenclature 
by  this  method  it  would  be  necessary  to  use  a  great  many 
other  parts  lists.  Since  it  took  on  an  average  of  twenty 
minutes  to  secure  the  limited  information  mentioned  above 
for  each  term,  some  idea  may  be  gained  of  the  amount  of 
work  necessary  to  obtain  a  complete  report  on  present 
variation.     It  is  estimated  that  it  would  take  a  competent 
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man  and  an  assistant  at  least  six  months  to  tabulate  the 
information  from  the  parts  lists  of  eight  manufacturers 
alone,  estimating  fifteen  hundred  as  the  number  of  dis- 
similar parts  which  would  require  standard  names. 

Another  course  open  to  us  is  to  have  representatives  of 
the  manufacturers  of  the  various  groups  or  assemblies  of 
the  motor  car,  supply  standard  names  for  all  parts  included 
in  the  respective  groups.  The  following  is  a  list  of  as- 
semblies or  groups  of  parts  which  it  is  the  purpose  to  ex- 
pand into  lists  of  names.  For  this  purpose  the  motor  car  is 
divided  into  four  general  divisions.  Each  of  these  general 
divisions  is  further  divided  into  sub-divisons  and  the  sub- 
divisions divided  again  into  natural  or  arbitrary  groups. 
Then  each  group  will  be  considered  separately  and  a  stand- 
ard set  of  names  for  the  comparatively  small  number  of 
parts  contained  in  it  decided  upon.  Attempt  will  be  made 
to  so  limit  the  scope  of  each  group  that  there  will  be  no 
misunderstanding  as  to  what  is  included  in  it. 

General  Divisions 

I.  POWER  PLANT. 
IL  TRANSMISSION  SYSTEM. 

III.  RUNNING  GEAR. 

IV.  BODY. 

General  Division  I 
POWER  PLANT 


A. 

ENGINE. 

F. 

STARTING     AND 

B. 

FUEL  SYSTEM. 

LIGHTING  SYSTEM. 

C. 

IGNITION  SYSTEM. 

G. 

CLUTCH. 

D. 

COOLING  SYSTEM. 

H. 

ACCESSORIES. 

E. 

LUBRICATION  SYS- 
TEM. 

General  Division  II 
TRANSMISSION  SYSTEM 
A.  TRANSMISSION.  B.  CONTROL. 

General  Division  III 
RUNNING  GEAR 

A.  REAR  AXLE.  E.  SPRINGS. 

B.  FRONT  AXLE.  F.  STEERING  GEAR. 

C.  WHEELS.  G.  MUFFLER. 

D.  FRAME. 
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General  Division  I V 
BODY 


A.  BODY. 

B.  TOP. 

C.  HOOD. 

D.  RUNNING  BOARDS. 

E.  FENDERS. 


F.  TIRE  CARRIERS. 

G.  WINDSHIELD. 
H.  LAMPS. 

J.  ACCESSORIES. 


General  Division  I 

POWER  PLANT 

Svb'division  A. 
ENGINE. 

Group     1.     CYLINDER. 

Includes  all  parts  usually  assembled  therewith,  such  as 
studs,  valve  caps,  wire  brackets,  gaskets,  water  header. 

Group     2.     CRANKCASE. 

Includes  all  parts  usually  assembled  therewith,  such  as 
studs,  bearings,  gaskets. 

Group    3.     CRANKSHAFT. 

Includes  all  parts  usually  assembled  therewith,  such  as 
timing  gear,  flywheel,  oil  connections. 

Group    4.     CAMSHAFT. 

Includes  all  parts  usually  assembled  therewith,  such  as 
timing  gear,  oil  pump  gear,  pressure  pump  cam. 

Group    5.     CONNECTING-ROD  AND  PISTON. 

Includes  all  parts  usually  assembled  therewith,  such  as 
bearings,  shims,  pin,  rings. 

Group    6.     VALVE. 

Includes   valve-lifting   mechanism    above   cam,   tappet, 
spring,  etc. 

Group    7.     IGNITION  DRIVE. 

Includes  parts  used  to  drive  ignition  devices,  up  to  and 
including  coupling. 

Group     8.     AUXILIARY  DRIVE. 

Includes  parts  used  to  drive  electric  lighting  and  start- 
ing system,  tire  pump,  etc.,  up  to  and  including  coupling. 

Group    9.     WATER  PUMP. 

Group  10.     OIL  PUMP. 

Group  11.     STARTING  CRANK. 

Group  12.     FAN. 

Includes  bracket,  drive  pulley,  belt. 

Group  13.     INTAKE   MANIFOLD. 

Includes  cylinder  gaskets,  nuts. 
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(I- A  Continued) 

Group  14.     EXHAUST  MANIFOLD. 

Includes  cylinder  gaskets,  nuts. 
Group  15,     FUEL  PRESSURE  REGULATOR. 

Stib'division  B. 


FUEL  SYSTEM. 


Group 
Group 
Group 
Group 
Group 
Group 


Group     7. 
Group    8. 


Group    9. 
Group  10. 


CARBURETER. 

TANK. 

FUEL  GAGE. 

PRESSURE  GAGE. 

CARBURETER  HEATING  SYSTEM. 

FUEL  PIPING. 

Includes  piping  and  unions  to  gage  and  auxiliary  tank. 

PRESSURE  PIPING. 
Includes  piping  and  unions  to  gage. 

THROTTLE  CONTROL. 

Includes  parts  from  hand  throttle  lever  at  bottom  of 
steering  column,  and  foot  throttle  to  throttle  lever  on 
carbureter,  together  with  all  brackets,  cross-shafts, 
springs,  etc. 

CARBURETER  DASH  ADJUSTMENT. 

AUXILIARY  FUEL  TANK. 


except     cables     from 


Sub-division  C. 

IGNITION  SYSTEM. 

Group    1.     MAGNETO  OR  GENERATOR. 

Group    2.     BATTERY. 

Group    3.     CABLES. 

Includes  terminals. 

Group    4.     SPARK  PLUGS. 

Group    5.    WIRING. 

Includes     all     ignition     wiring, 
ignition  device  to  spark  plug. 

Group    6.     TIMER  AND  DISTRIBUTOR. 

Group    7.     COIL. 

Gnmp    8.     CONTROL  SYSTEM. 

Includes  switch  and  parts  from  ignition  lever  at  bot- 
tom of  steering  column  to  spark  lever  on  magneto, 
together  with  all  brackets,  cross-shafts,  etc. 

Sub-division  D. 

COOLING  SYSTEM. 
Group    1.     RADIATOR. 

Includes  radiator  support,  hood  bracket  and  draining 
device. 
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(I-D    Continued) 
Group    2.     RADIATOR  CONNECTIONS. 

Includes  hose  and  fastening  devices. 

SMb-division  E. 

LUBRICATION  SYSTEM. 

Group     1.     TANK. 

Includes  strainers,  etc.     Where  tank  is  part  of  crank- 
case,  strainers,  etc.,  should  be  included  under  that  head. 

Group    2.     PIPING. 

Includes  all  piping  (except  oil  leads  within  crankcase) , 
connections  for  same,  etc. 

Group    3.     SIGHT-FEEDS. 

Gr(mp    4.     PRESSURE  GAGE. 

Group    5.     LEVEL  GAGE. 

Sub-division  F. 

LIGHTING  AND  STARTING  SYSTEM. 
Group     1.     GENERATOR. 
Group    2.     MOTOR. 
Group    3.     WIRING. 

Includes  all  wiring  for  starting,  lighting  and  electric 

accessory  circuits. 
Group    4.     INSTRUMENTS. 

Includes  fastening  devices. 
Group    5.     STARTING  DRIVE. 

Includes  parts  used  to  drive  engine  by  electric  motor. 
Group    6.     CONTROL  SYSTEM. 

Includes  switches,  levers,  resistance,  etc. 
Group    7.    JUNCTION  BOX. 

Includes  connectors  and  fuses. 

Sub-division  G. 
CLUTCH. 

Group     1.     HOUSING. 

Group    2.     PLATES  OR  DISKS. 

Group    3.     CONE. 

Group    4.     FACING. 

Group    5.     SPRING. 

Group    6.     THRUST  BEARING. 

Group    7.     COUPLING. 

Group    8.     THROW-OUT  COLLAR. 

Group    9.     CONTROL. 

Includes    pedal    and    all    connections,   brackets,   cross- 
shafts,  etc. 

Group  10.     ADJUSTING  DEVICE. 

Group  11.     CLUTCH  BRAKE. 
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Subdivision  H. 

ACCESSORIES. 
Group    1.     TIRE  PUMP. 

Includes  tubing  and  connectors. 
Group    2.     HORN  (IF  ON  MOTOR). 

Includes  brackets  and  button,  but  not  wiring. 

General  Division  II 
TRANSMISSION  SYSTEM 
Sub-division  A. 

TRANSMISSION. 
Group    1.    CASE. 

Includes  all  parts  regularly  assembled  with  both  upper 
and  lower  halves,  such  as  studs,  cover-plates. 
Group    2.    MAIN-SHAFT. 

Includes  gears  thereon  and  drive  gear. 
Group    3.     COUNTERSHAFT. 

Includes  gears  thereon. 
Group    4.    REVERSE  SHAFT. 

Includes  gears  and  bushings  thereon. 
Group    5.    BEARINGS. 

Includes  bearing  housings  and  adjustments. 
Group    6.     SHIFTING  MECHANISM. 

Includes  shifter  rods,  forks,  etc. 
Group    7.    INTERLOCKING  DEVICE. 

Sub-division  B. 
CONTROL. 
Group    1.    GATE. 

Includes  bracket. 
Group    2.    LEVER. 

Includes  latch,  etc. 
Group    3.    CROSS-SHAFT. 

Includes  bearings,  brackets,  etc. 

General  Division  III 

RUNNING  GEAR 

Sub-division  A. 

REAR  AXLE. 
Group    1.     HOUSING. 

Includes  all  devices  mounted  thereon,  such  as  spring 

pads,   brake-shaft   brackets,   shock    absorber   brackets, 

bumpers. 
Group    2.    TORQUE  TUBE  AND  CONNECTIONS. 

Includes  bracket  or  housing  at  front  end. 
Group    3.     PROPELLER-SHAFT. 

Includes  universal  joints. 
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(I II- A  Continued) 
Group    4.     RADIUS  RODS. 
Group    5.     BEVEL  GEARS. 

Includes  pinion,  gear,  bearings  and  adjusting  devices. 
Group    6.     DIFFERENTIAL. 

Includes  case,  shafts,  gears,  pinions,  etc. 
Group    7.     DRIVING  SHAFTS. 

Includes  bearings. 
Group    8.     SERVICE  BRAKE. 

Includes  adjusting  device. 
Group    9.     SERVICE  BRAKE  CONTROL. 

Includes  parts,   such   as   rods,   levers,  pedal,  brackets 

(except  on  rear  axle  housing),  cross-shafts,  equalizers. 
Group  10.     EMERGENCY  BRAKE. 

Includes  adjusting  device. 
Group  11.     EMERGENCY  BRAKE  CONTROL. 

Includes  parts,  such  as  rods,  levers,  brackets  (except  on 

rear  axle  housing),  cross-shafts,  equalizers,  etc. 

Sub-division  B. 

FRONT  AXLE. 
Group    1.     FRONT  AXLE. 
Group    2.     STEERING  KNUCKLE. 

Includes  pin,  bushings,  steering  arm,  etc. 
Group    3.     CROSS-ROD. 

Includes  rod  ends,  pins,  etc. 

Sub-division  C. 
WHEELS. 
Group    1.     FRONT  WHEEL. 

Includes  bearings,  spacers,  speedometer  gear,  hub,  hub 

cap,  etc. 
Group    2.     REAR  WHEEL. 

Includes  bearings,  spacers,  brake-drum,  hub,  hub  cap, 

etc. 

Sub-division  D. 

FRAME. 
Group    1.     FRAME. 

Includes  side  members,  cross  members,  gussets,  etc. 
Group    2.     SPRING  HANGERS. 
Group    3.     STEP  HANGERS. 
Group    4.     LAMP  BRACKETS. 
Group    5.     FENDER  IRON  BRACKETS. 
Group    6.     SHOCK  ABSORBERS. 

Includes  brackets. 
Group     7.     PAN. 

Includes  connections  to  frame. 
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Subdivision  E. 
SPRINGS. 
Group    1.     FRONT  SPRING. 

Includes  bolts,  shackles,  clips,  fabric  seats,  etc. 
Group    2.     REAR  SPRING. 

Includes  bolts,  shackles,  clips,  fabric  seats,  etc. 

Sub-division  F. 

STEERING  GEAR. 
Group    1.     STEERING  GEAR. 

Includes  housing,  bracket,  steering  arm,  etc. 
Group    2.     FORE-AND-AFT  ROD. 

Includes  joints,  boots,  etc. 
Group    3.     COLUMN. 

Includes  brackets  and  all  parts  enclosed  in  the  column. 
Group    4.     WHEEL. 

Includes  sector,  levers,  etc. 

Sub-division  G.  * 
•  MUFFLER. 
Group    1.     MUFFLER. 

Includes  brackets,  etc. 
Group    2.     EXHAUST  PIPE. 

Includes  supports,  couplings,  gaskets,  etc. 

General  Division  IV 

BODY 

Sub-division  A. 

BODY. 
Group    1.     BODY. 

Includes  frame,  yfith  metal  covering  and  moldings,  top 

irons,  fender  brackets  where  attached  to  body,  extra 

seat  brackets  where  usesd,  etc. 
Group    2.     UPHOLSTERY  AND  TRIM. 

Includes  springs,  hair,  etc. 
Group    3.     CUSHIONS. 

Includes  frames,  springs,  hair,  etc. 
Group    4.     EXTRA  SEATS. 
Group    5.     DOORS. 

Includes  frame,  metal  covering,  latches,  etc. 
Group    6.     TOOL   AND   BATTERY  BOXES    (where  assembled  in 

body) . 
Group    7.     FLOOR  BOARDS. 

Includes  covering  material,    binding,    clutches,    finger 

rings,  etc. 
Group    8.     CARPETS,  MATS. 
Group    9.     ROBE  RAIL,  FOOT  REST,  ETC. 
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Srib'division  B. 
TOP. 

Group    1.    BOWS. 

Includes  sockets,  hinges,  etc. 

Group    2.     COVERING. 

Includes  all  material  used  in  covering  top,  such  as  cel- 
luloid. 

Group    3.    BOW  SUPPORTER. 

Group    4.    TOP  BOOT. 

Group    5.     STORM  CURTAINS. 

Gr<nip    6.     TOP  SUPPORT. 

Includes  straps,  clips,  or  other  devices  used  to  hold 
top  up. 

Sub-division  C. 

HOOD. 
Group    1.     HOOD. 

Includes  hinges,  handles,  hold-down  clips,  etc. 
Group    2.     HOOD  SUPPORT  BRACKET. 
Group    3.     HOLD-DOWN  CLIPS. 

Includes  parts  not  fastened  permanently  to  hood. 

Siib'division  D. 

RUNNING  BOARDS. 
Group     1.     RUNNING  BOARDS. 

Includes  cover  material,  binding,  etc. 
Group    2.     SIDE  SHIELDS. 

Subdivision  E. 

FENDERS. 
Group    1.     FRONT  FENDERS. 
Group    2.     REAR  FENDERS. 
Group    3.     FENDER  IRONS. 

Includes  brackets  not  permanently  mounted  on   body 

or  frame. 

Svh'division  F. 

TIRE  CARRIERS. 
Group    1.     BRACKETS. 

Includes  means  of  fastening  tire  carrier  to  car. 
Group    2.     STRAPS. 
Group    3.    LOCKING  DEVICES. 

Sub-division  G. 

WINDSHIELD. 
Group    1.     WINDSHIELD. 

Includes  frame,  glass,  hinges,  etc. 
Group    2.     SUPPORTING  DEVICES. 

Includes  brackets,  rods,  etc. 
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Sub-division  H. 

LAMPS. 
Group    1.     HEAD-LAMP. 

Includes  bulb,  base  and  connector  plug. 
Group    2.     SIDE-LAMP. 

Includes  bulb,  base  and  connector  plug. 
Group    3.     TAIL-LAMP. 

Includes  bulb,  base  and  connector  plug. 
Group    4.     DASH-LAMP. 

Includes  bulb,  base  and  connector  plug. 
Group    5.     LICENSE  PAD  LAMP. 

Includes  bulb,  base  and  connector  plug. 

Sub-division  J. 

ACCESSORIES. 


Group 

1. 

SPEEDOMETER. 
Includes  brackets,  pinion,  shaft,  etc. 

Group 

2. 

LICENSE  PAD  BRACKETS. 

Group 

3. 

TOOL  EQUIPMENT. 

Group 

4. 

CLOCK. 
Includes  bracket. 

Group 

5. 

TRUNKS. 

Group 

6. 

TRUNK  RACKS. 
Includes  means  of  fastening  to  car. 

Group 

7. 

SLIP  COVERS. 
Includes  buttons. 

Group 

8. 

HORN. 
Does  not  include  wiring. 

Group 

9. 

TROUBLE  LAMP. 
Where  the  entire  lamp  with  its  wire  is  furnished  as  a 
separate  unit,  the  trouble  lamp  wire  is  included  and  the 
wiring  to  the  trouble  lamp  connection  is  included  in 
I-F-3. 

GENERAL  REMARKS 

1.  A  term  describing  the  chief  function  of  a  part  shall  be  used  where 
there  is  no  conventional  term  by  which  that  part  is  known. 

Example:  "Valve  roller  holder"  should  be  "Valve   Tappet"  or 
"Valve  Lifter." 

2.  While  on  some  parts  whoses  functions  are  not  clear,  the  name  of 
the  geenral  division  in  which  they  are  used  might  prove  an  advantage, 
this  is  not  always  necessary.  In  fact,  it  sometimes  makes  the  name 
of  a  part  unnecessarily  long. 

Example:  "Motor  cylinder  valve  chamber  plug-exhaust"  should 
be  "Exhaust  valve  cap." 
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3.  Conjunctions,  prepositions,  etc.,  should  be  omitted  wherever  pos- 
sible, as  they  make  the  name  of  a  part  unnecessarily  long  without 
adding  anything  to  clearness. 

Example:  ''Gasket  for  cylinder"  should  be  "Cylinder  gasket." 

4.  Where  two  parts  are  closely  related,  by  placing  the  simple  name 
of  one  part  immediately  below  the  descriptive  title  of  the  part  with 
which  it  functions,  clearness  is  obtained  without  the  necessity  of  using 
too  long  and  unwieldy  names. 

Example:  "Valve  tappet  adjusting  screw." 

"Valve  tappet  adjusting  screw  lock  nut,"  should  be 
"Valve  tappet  adjusting  screw." 
"Lock  nut" 
Parts   such   as   gaskets,   nuts,   capscrews,   lockwashers,   etc.,   are 
classified  with  the  articles  in  the  mounting  of  which  they  are  installed. 
No  mention  is  made  of  grease  cups,  felt  washers,  etc.,  in  the  different 
classifications,  it  being  assumed  that  they  will  be  included  in  the 
complete  itemization  to  be  made  of  each  group  by  specialists. 
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Fekete,  S.  I.,  Hudson  Motor  Car  Co.,  Detroit,  Mich. 
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Hager,  Henry  J.,  Springfield,  Mass. 

Halbfass,  A.  J.,  General  Vehicle  Co.,  Long  Island  City,  N.  Y. 
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Hooker,  Duncan  C,  Johns-Pratt  Co.,  Hartford,  Conn. 
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Landau,  David,  Sheldon  Axle  Co.,  Wilkes-Barre,  Pa. 

Lapointe,  Ralph  R.,  Lapointe  Machine  Tool  Co.,  Hudson,  Mass. 

Leland,  Henry  M.,  Cadillac  Motor  Car  Co.,  Detroit,  Mich. 
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Lowe,  William  V.,  Hess-Bright  Manufacturing  Co.,  Philadelphia,  Pa. 
Lucas,  Charles  J.  P.,  Chilton  Company,  Philadelphia,  Pa. 

McBrair,  Henry  C,  Middletown,  N.  Y. 

McComb,  Henry  G.,  General  Vehicle  Co.,  Inc.,  Long  Island  City,  N.  Y. 

McConnell,    D.    A.,    Lovell-McConnell    Manufacturing   Co.,    Newark, 

N.  J. 
McCreery,  William  B.,  Carnegie  Steel  Co.,  Pittsburgh,  Pa. 
McKinley,  C.  W.,  Willys-Overland  Co.,  Toledo,  Ohio. 
McMahon,  H.  R.,  Standard  Steel  Spring  Co.,  Coraopolis,  Pa. 
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McMullen,  George  C,  Crane  Motor  Car  Co.,  Bayonne,  N.  J. 

McMuUen,  Rosier  B.,  Chicago,  111. 

McMurtry,  Alden  L.,  Sound  Beach,  Conn. 

Machol,  Morris  R.,  Hydraulic  Truck  Sales  Co.,  New  York  City. 

Manson,  Ray  H.,  Garford  Mfg.  Co.,  Elyria,  Ohio. 

Marburg,  Louis  C,  Marburg  Bros.,  Inc.,  New  York  City. 

Marburg,  Theodore  H.,  Marbure  Bios.,  Inc.,  New  York  City. 

Markland,  George  L.,  Jr.,  Philadelphia  Gear  Works,  Philadelphia,  Pa. 

Marmon,  Howard,  Nordyke  &  Marmon  Co.,  Indianapolis,  Ind. 

Marshall,  W.  C,  Federal  Sugar  Refining  Co.,  New  York  City. 

Martin,  Fred  L.,  Sheldon  Axle  Co.,  Wilkes-Barre,  Pa. 

Martin,  Harold  M.,  H.  C.  &  A.  I.  Piercy  Contracting  Co.,  New  York 

City. 
Mathews,  John  A.,  Halcomb  Steel  Co.,  Syracuse,  N.  Y. 
Miller,  James  A.,  Miller  Metal  Work  Co.,  Jersey  City,  N.  J. 
Miller,  Walter  H.,  Georee  Automatic  Roller  Bearing  Co.,  Hamilton,  O. 
Moorhouse,  Alfred,  Hudson  Motor  Car  Co.,  Detroit,  Mich. 
Morgan,  R.  L.,  Worcester,  Mass. 
Morris,  Albert  W.,  A.  W.  Morris  Co.,  Springfield,  0. 
Morse,  F.  L.,  Morse  Chain  Co.,  Ithaca,  N.  Y. 
Moskovics,  F.  E.,  Nordyke  &  Marmon  Co.,  Indianapolis,  Ind. 
Moskovics,  George  L.,  S.  A.  E.  Office,  New  York  City. 
Mudge,  R.  B.,  Hayes  Wheel  Co.,  Jackson,  Mich. 
Murden,    Herbert   H.,   Knickerbocker   Motor   Truck   Mfg.   Co.,   New 

York  City. 
Myers,  A.  J.,  New  York  City. 
Myers,  Cornelius  T.,  Detroit,  Mich. 
Myers,  E.  A.,  Pittsburgh,  Pa. 

Nadall,  Berne,  Stewart  &  Warner  Speedometer  Corp.,  Chicago,  III. 

Nesmith,  R.  H.,  Upper  Montclair,  N.  J. 

Newkirk,  Walter  M.,  William  &  Harvey  Rowland,  Inc.,  Philadelphia, 

Pa. 
Nikiforoif,  Boris  N.,  Schenectady,  N.  Y. 
Nilson,  Lars  G.,  Nilson-Miller  Co.,  Hoboken,  N.  J. 
Norris,  George  L.,  American  Vanadium  Co.,  Pittsburgh,  Pa. 
Norton,  Walter  W.,  Autocar  Co ,  Ardmore,  Pa. 
Norton,  Wm.  T.,  Jr.,  Seldon  Motor  Vehicle  Co.,  Rochester,  N.  Y. 

Olsen,  Thorsten  Y.,  Tinius  Olsen  Testing  Machine  Co.,  Philadelphia, 

Pa. 
Osbum,  Harry  G.,  National  Metal  Molding  Co.,  Economy,  Pa. 

Page,  V.  W.,  Bristol,  Conn. 

Palmer,  William  H.,  Jr.,  Electric  Storage  Battery  Co.,  Philadelphia, 

Pa. 
Parker,  C.  W.,  Detroit,  Mich. 
Pawlett,  Louis  M.,  Bridgeport,  Conn. 
Perrin,  J.  G.,  Lozier  Motor  Co.,  Detroit,  Mich. 
Peterson,  Gustaf,  Carnegie  Steel  Co.,  Pittsburgh,  Pa. 
Phillips,  F.  F.,  Gibney  Tire  &  Rubber  Co..  New  York  City. 
Pierce,   H.   S.,   Link   Belt  Co.,   Philadelphia,   Pa. 
Pierson,  F.  B.,  National  Lead  Co.,  Detroit,  Mich. 
Poor,  Frederic  H.,  S.  K.  F.  Ball  Bearing  Co.,  New  York  City. 
Pope,  Niran  Bates,  Motor  Trades  Publishing  Co,,  New  York  City. 
Potter,  Austin  E.,  Brooklyn,  N.  Y. 
Powers,  L.  W.,  New  York  City. 
Pringle,  Nelson  S.,  Autocar  Co.,  Newark,  N.  J. 
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Prossen,  Louis  P.,  New  York  City. 

Purdy,  Frederick,  Findeisen  &  Kropf  Manufacturing  Co.,  Chicago,  111. 

Queeney,  Frank  E.,  General  Vehicle  Co.,  Long  Island  City,  N.  Y. 

Ranney,  A.  E.,  New  York  City. 

Rippingille,  E.  V.,  Hudson  Motor  Car  Co.,  Detroit,  Mich. 

Rockwell,  W.  D.,  Detroit,  Mich. 

Rodgers,  Clarence  M.,  Springlfield,  Mass. 

Romeyn,  Radcliffe,  American  Malleables  Co.,  Owosso,  Mich. 

Rosenberg,  Ralph  H.,  Universal  Machine  Co.,  Bowling  Green,  0. 

Rosenfeld,  Maurice  S.,  New  York  City. 

Rosenfield,  Julius,  New  York  City. 

Ross,  Edward  A.,  Ross  Gear  &  Tool  Co.,  Lafayette,  Ind. 

Ross,  E.  J.,  Edison  Storage  Battery  Co.,  Orange,  N.  J. 

Russell,  R.  F.,  Bessemer  Motor  Truck  Co.,  Grove  City,  Pa. 

Sargent,  George  Wm.,  Crucible  Steel  Co.  of  America,  Pittsburgh,  Pa. 

Schaeffers,  Joseph,  Cleveland,  Ohio. 

Schatz,  H.  A.,  Schatz  Manufacturing  Co.,  Poughkeepsie,  N.  Y. 

Scheel,  Henry  Van  Riper,  Brighton  Mills,  Passaic,  ^f.  J. 

Schipper,  J.  Edward,  Class  Journal  Co,,  New  York  City. 

Schmid,  Martin  H.,  United  Steel  Co.,  Canton,  O. 

Schneider,  Louis  J.,  Hyatt  Roller  Bearing  Co.,  Detroit,  Mich. 

Schwarz,  Charles  L.,  Philadelphia,  Pa. 

Scott,  Carl  F.,  Sprague  Electric  Works,  New  York  City. 

Seeley,  S.  Ward,  New  York  City. 

Shailer,  Robert  A.,  Fahrig  Metal  Co.,  New  York  City. 

Shain,  Charles  D.,  Brooklyn,  N.  Y. 

Shamroy,  N.  J.,  New  York  City. 

Slade,  Arthur  J.,  New  York  City. 

Slauson,  Harold  W.,  Leslie-Judge  Co,,  New  York  City. 

Slocum,  Frank  S.,  Fellows  Gear  Shaper  Co.,  Springfield,  Vt. 

Snyder,  L.  H.,  Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 

Souther,  Henry,  Ferro  Machine  &  Foundry  Co.,  Cleveland,  O. 

Sowers,  D.  W.,  Sowers  Manufacturing  Co.,  Buffalo,  N.  Y. 

Sparks,  Wm.,  Spar ks- Within gton  Co.,  Jackson,  Mich. 

Spicer,  C.  W.,  Spicer  Manufacturing  Co.,  Plainfield,  N.  J. 

Stickels,  E.  H.,  Holt- Welles  Co.,  Inc.,  New  York  City. 

Sti^r,  C.  W.,  Stromberg  Motor  Devices  Co.,  Chicago,  111. 

Strickland,  Wm.  R.,  Peerless  Motor  Car  Co.,  Cleveland,  0. 

Sweet,  Ernest  E.,  Cadillac  Motor  Car  Co.,  Detroit,  Mich. 

Thomson,  A.  G.,  Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 

Tibbetts,  Milton,  Packard  Motor  Car  Co.,  Detroit,  Mich. 

Towle,  Herbert  L.,  Philadelphia,  Pa. 

Towne,  Thomas,  New  York  City. 

Trumble,  John  T.,  Chevrolet  Motor  Co.,  Flint,  Mich. 

Utz,  John  G.,  Perfection  Spring  Co.,  Cleveland,  Ohio. 

VanDervoort,  W.  H.,  Moline  Automobile  Co.,  East  Moline,  111. 

Wall,  William  Guy,  National  Motor  Vehicle  Co.,  Indianapolis,  Ind. 
Warren,  J.  B.,  Philadelphia  Steel  &  Forge  Co.,  New  York  City. 
Watts,  F.  E.,  Hupp  Motor  Car  Co.,  Detroit,  Mich. 
Wells,  F.  O.,  Greenfield  Tap  &  Die  Corp.,  Greenfield,  Mass, 
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Whitbeck,  J.  V.,  Chandler  Motor  Car  Co.,  Cleveland,  O. 

Whitman,  Roger  B.,  New  York  City. 

Whitney,  E.  R.,  Commercial  Truck  Co.  of  America,  Philadelphia.  Pa. 

Whittelsey,  Charles  B.,  Hartford  Rubber  Works  Co.,  Hartford,  Conn. 

Whitten,  Frrank  Allen,  General  Motors  Truck  Co.,  Pontiac,  Mich. 

Wilkinson,  John,  H.  H.  Franklin  Manufacturing  Co.,  Syracuse,  N.  Y. 

Williams,  Louis  W.,  Union  Drawn  Steel  Co.,  New  York  City. 

Wilson,  Henry  C,  New  York  City. 

Wilson,  M.  W.  H.,  Cadillac  Motor  Car  Co.,  Detroit,  M7ch. 

Winkler,  Aage  E.,  Racine,  Wis. 

Wolf,  Austin  M.,  Twombly  Motors  Corp.,  New  York  City. 

Woodbury,  A.  C,  New  York  City. 

Wulf,  F.  C,  Gray  &  Davis,  Inc.,  Boston,  Mass. 

Young,  Conard  H.,  Armstrong  Cork  &  Insulation  Co.,  Pittsburgh,  Pa. 

Zimmer,  Richard  R.,  Crane  Motor  Car  Co.,  Bayonne,  N.  J. 
Zimmerschied,  K.  W.,  General  Motors  Co.,  Detroit,  Mich. 

GUESTS 

Ackley,  C.  S.,  New  York  City. 

Alexander,  H.  S.,  Goodyear  Tire  &  Rubber  Co.,  Akron,  O. 

Barr,  H.  P.,  New  York  City. 
Benjamin,  H.  L. 
Borger,  H.  E. 

Cannes,  E.,  Public  Service  Commission. 
Castle,  F.  H.,  Tate  Brothers. 
Coble,  E.  W. 
Corbett,  M.  C. 

Daly,  E.  F.,  Barthel  &  Daly,  New  York  City. 

Daly,  T.  J.,  Standard  Woven  Fabric  Company. 

fDiamond,  James  E.,  Aluminum  Castings  Co.,  Detroit,  Mich. 

Dixon,  James. 

Drysdale,  K.  P.,  Cadillac  Motor  Car  Co.,  Detroit,  Mich. 

DuComb,  W.  C,  Jr.,  Barthel  &  Daly,  New  York  City. 

EUingham,  R.  W.,  Hendee  Manufacturing  Company. 

Foster,  A.  S.,  Standard  Roller  Bearing  Co.,  Philadelphia,  Pa. 
Fuller,  R.  B.,  Polytechnic  Institute,  Brooklyn,  N.  Y. 

Golden,  Asher,  New  York  City. 
Goodman,  J.  H.,  Garford  Company. 

Horstman,  H. 

Houston,  H.  S.,  Sheffield  Scientific  School. 

Joy,  H.  M.,  Studebaker  Company. 

Judge,  Franklin,  Greenfield  Tap  &  Die  Co.,  Greenfield,  Mass. 

Kelly,  F.  J.,  Brighton  Mills,  Passaic,  N.  J. 

Kiessewetter,  H.  M.,  Houk  Manufacturing  Co.,  New  York  City. 

fElected  to  membership  since  Annual  Meeting. 
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Lawler,  M.  M.,  New  York  City. 

Lockwood,  E.  H. 

fLoutrel,  Cyrus  H.,  National  Lock  Washer  Co.,  Newark,  N.  J. 

Machen,  C.  H.,  Standard  Roller  Bearing:  Co.,  Philadelphia,  Pa. 

Macon,  W.  W.,  Iran  Age,  New  York  City. 

Marsh,  W.  L.,  Detroit,  Mich. 

Mawson,  Robt.,  American  Machinist^  New  York  City. 

Meredith,  W.  F. 

Moldenke,  R.,  Watchung,  N.  J. 

Moore,  T.  J.,  Halcomb  Steel  Company. 

Perry,  A.  M..  Electrical  World,  New  York  City. 
Pike,  F.  M.,  National  Carbon  Co.,  Brooklyn,  N.  Y. 
Potosky,  W.  D.,  Black  &  Boyd,  New  York  City. 
Putnam,  A.  L.,  Detroit,  Mich. 

Reilly,  E.  J.,  Western  Electric  Co.,  New  York  City. 
^Richmond,  E.  E.,  Elco  Company,  Bayonne,  N.  J. 
*RidIon,  J.  R.,  Locomobile  Co.  of  America.  Chicago,  111. 
Ronayne,  G.  J.,  Pope-Hartford  Co.,  Hartford,  Conn. 

Schoenfuss,  S.  H.,  Standard  Roller  Bearing  Co.,  Philadelphia,  Pa. 

Schram,  A.  J.,  Schram  Motor  Car  Co.,  Seattle,  Washington. 

Smelling,  Carl,  New  York  City. 

Snow,  L.  K.,  Cadillac  Motor  Car  Co.,  Detroit,  Mich. 

Spooner,  F.  E,,  Spooner  &  Wells,  New  York  City. 

fSuttill,  A.  G.,  James  Boyd  &  Bros.,  Philadelphia,  Pa. 

Sykes,  Mr.,  Brighton  Mills,  Passaic,  N.  J. 

Taylor,  John  B.,  New  York  City. 
Temple,  C.  H. 

Van  Tine,  H.  A. 

•Waite,  E.  E.,  Standard  Woven  Fabric  Co.,  So.  Framingham,  Mass. 

Warner,  S.  T.,  Public  Service  Commission. 

Watkin,  L.  M.,  Jr.,  Standard  Roller  Bearing  Co.,  Philadelphia,  Pa. 

Wemig,  F.  A.,  Flushing,  N.  Y. 

White,  D.  McCall,  Cadillac  Motor  Car  Co.,  Detroit,  Mich. 

Wright,  D.  M.,  Hartford,  Conn. 

Yerger,  F.,  Philadelphia,  Pa. 


•Applicants  for  membership. 

t Elected  to  membership  since  Annual  Meeting. 
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Ash,  Charles  S.,  formerly  engineer  and  chief  draftsman.  The  McCue 
Co.,  Buffalo,  N.  Y.;  now  chief  draftsman,  Houk  Mfg.  Co., 
Buffalo,  N.  Y. 

Brockway,  C.  P.,  formerly  mechanical  engineer,  Apple  Electric  Co., 
Dayton,  Ohio;  now  sales  manager.  Recording  &  Computing 
Machines  Co.,  Dayton,  Ohio. 

Clayden,  A.  Ludlow,  formerly  editor.  Automobile  Engineer,  London, 
England;  now  engineering  editor,  The  Automobile,  New  York 
City. 

Cohnell,  H.  L.,  formerly  technical  editor,  The  Li^^ht  Car  Publishing  Cow, 
Detroit,  Michigan;  now  member  engineering  faculty,  automobile 
department,  Central  Continuation  School,  Milwaukee,  Wisconsin. 

Dalton,  H.,  formerly  vice-president,  Frevert  Machinery  Co.,  New  York 
City;  now  president,  Dalton  Machine  Co.,  Inc.,  New  York  City. 

Jerome,  Benjamin,  formerly  engineer.  Couple  Gear  Freight  Wheel  Co., 
Grand  Rapids,  Michigan;  now  in  engineering  department,  Cadil- 
lac Motor  Car  Co.,  Detroit,  Michigan. 

Kuehn,  Geo.  P.,  formerly  chief  draftsman,  Bosch  Magneto  Co.,  Spring- 
field, Mass.;  now  head  of  production  drafting  department.  Rush- 
more  Dynamo  Works  of  Bosch  Magrneto  Co.,  Plainfield,  N.  J. 

McKenzie,  D.  M.,  formerly  chief  inspector,  Kinsey  Mfg.  Co.,  Toledo, 
Ohio:  now  assistant  chief  inspector.  Continental  Motor  Mfg. 
Co.,  Muskegon,  Mich. 

Marainif  Bernardino*  formerly  chief  engineer,  F.  L  A.  T.  Co.,  Pough- 
keepsie,  N.  Y.;  now  chief  inspector  engineer,  F.  I.  A.  T.  Co., 
Turin,  Italy. 

Meris,  Gea  A.,  formerly  sales  manager,  Springfield  branch,  Packard 
Motor  Car  Co.,  Detroit,  Michigan;  now  manager,  Springfield 
branch,  Stevens-Duryea  Co.,  Chicopee  Falls,  Mass. 

Mowe,  John  V.,  formerly  manager,  rim  department,  Goodyear  Tire 
&  Rubber  Co.,  Detroit,  Michigan;  now  assistant  general  mana- 
ger, Kelly-Springfield  Tire  Co.,  Detroit,  Michigan. 

Owen,  Ralph  IL,  formerly  general  manager,  C.  A.  Metzger,  Inc.,  New 
York  City;  now  connected  with  R.  M.  Owen  &  Co.,  New  York 
City. 

Patterson,  James  M.,  formerly  vice-president,  Patterson  Rubber  Co., 
Lowell,  Mass.;  now  vice-president,  Needham  Tire  Co.,  Charles 
River,  Mass. 

Planche,  E.,  formerly  chief  engineer,  Durant  Dort  Carriage  Co.,  Flint, 
Mich.;  now  chief  engineer,  Dort  Motor  Car  Co.,  Flint,  Michigan. 

Pringle,  Nelson  S.,  formerly  engineer  of  tests,  Autocar  Co.,  Ardmore, 
Pa.;  now  manager,  Autocar  Sales  &  Service  Co.,  Newark,  N.  J. 

Stout,  Wm.  B.,  formerly  editor,  cyclecar  department.  Motor  Age  and 
Automobile,  Chicago,  Illinois;  now  chief  engineer,  Scripps-Booth 
Co.,  Detroit,  Mich. 

Watte,  J.  D.,  formerly  factory  manager.  Stamping  &  Tool  Co.,  La- 
Crosse,  Wis.;  now  superintendent,  Wilson  Jones  Loose  Leaf 
Co.,  Chicago,  111. 

Walker,  F.  George,  formerly  sales  manager  and  service  engineer, 
Hartford  Auto  Parts  Co.,  Hartford,  Conn.;  now  Detroit  sales 
office.  Royal  Equipment  Co.,  Bridgeport,  Conn. 
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Wilcox,  Forrest  G.,  formerly  president,  Wilcox-Chandler  Co.,  New 
York  City;  now  general  manager,  Wilcox-Crymble  Co.,  New 
York  City. 


APPLICATIONS  FOR  MEMBERSHIP 

A  list  of  current  applications  for  membership  is  given 
below.  The  members  are  urged  to  send  for  the  considera- 
tion of  the  Council  any  pertinent  information  with  regard 
to  those  whose  names  are  given  which  the  Council  should 
have  prior  to  the  election  of  any  of  the  said  applicants. 
It  is  requested  that  communications  from  the  members  in 
this  connection  should  be  sent  promptly. 

Campbell,  Alfred  L.,  Experimental  Engineer  and  Designer,  Brewster 

&  Co.,  Long  Island  City. 
Chesnutt,  Ralph  C,  Chief  Designer,  Aurora  Automatic  Machine  Co., 

Chicago,  Illinois. 

Coholan,  William  T.,  Salesman,  The  Stanley  Works,  New  Britain, 
Conn. 

Gould,  W.  S.,  Vice-president  and  General  Manager,  Gould  Storage 
Battery  Co.,  New  York  City. 

Greer,  Perry  H.,  President,  Greer-Robbins  Co.,  Los  Angeles,  Cal. 

Haines,  William  A.,  Salesman,  Westinghouse  Elec.  &  Mfg.  Co.,  De- 
troit, Mich. 

Jack,  Robert  K.,  Chief  Engineer,  Russell  Motor  Car  Co.,  Toronto, 
Canada. 

Jacobson,  Hans  O.,  Superintending  Engineer  and  Machinist,  Churchs 
Ferry,  N.  Dak. 

LeMunyon,   Ethan   C,   President,   LeMunyon   &  Bidelman,  Inc.,  Los 

Angeles,  Cal. 
Liston,  Joseph  H.,  District  Manager,  Thermoid  Rubber  Co.,  Trenton, 

N.  J. 
Maloney,    John    E.,    Sales    Engineer,    Hydraulic    Pressed    Steel    Co., 

Cleveland,  Ohio. 
Rhoades,  Lewis  T.,  Electrical  Engineer  and  Vice-president,  New  York 

Coil  Co.,  New  York  City. 
Richmond,  E.  E.,  Chief  Engineer,  Elco  Co.,  Bayonne,  N.  J. 
Ridlon,  John    R.,   Repair    Department   Foreman,   Locomobile   Co.   of 

America,  Chicago,  111. 
Waite,  E.  E.,  Chief  Engineer  and  Factory  Manager,  Standard  Woven 

Fabric  Co.,  So.  Framingham,  Mass. 
Welton,   Spencer,  Vice-president  and   General   Manager,  Rutherford 

Rubber  Co.,  Rutherford,  N.  J. 
Winther,  Martin  P.,  Truck  Engineer,  Thos.  B.  Jeffery  Co.,  Kenosha, 

Wisconsin. 
Young,   Otto   W.,   Designer,   H.   E.   Wilcox  Motor   Co.,   Minneapolis, 

Minn. 
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OFFICERS  OF  THE  SOCIETY 

President,  William  H.  Van  Dervoort,  Moline,  111. 

First  vice-president,  Frederick  R.  Hutton,  New  York. 

Second  vice-president,  Joseph  A.  Anglada,  New  York. 

Treasurer,  Arthur  B.  Cumner,  New  York. 

Chairman  of  Finance  Committee,  H.  M.  S wetland.  New  York. 

Secretary  and  General  Manager,  Coker  F.  Clarkson,  New  York. 


MEMBERS  OF  THE  COUNCIL 

William  H.  Van  Dervoort,  Moline,  111. 
Frederick  R.  Hutton,  New  York. 
Joseph  A.  Anglada,  New  York. 
Arthur  B.  Cumner,  New  York. 
Christian  Girl,  Cleveland,  Ohio. 
Henry  C.  Wilson,  New  York. 
F.  M.  Germane,  Philadelphia,  Pa. 
William  P.  Kennedy,  New  York. 
C.  B.  Rose,  Moline,  111. 
John  Wilkinson,  Syracuse,  New  York. 
Howard  Marmon,  Indianapolis,  Ind.  (Past  President). 
H.  M.  Leland,  Detroit,  Michigan   (Past  President) 
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SECTIONS   OF   THE   SOCIETY 

DETROIT    SECTION 

E.  T.  BiRDSALL ChttirmaH 

C.  T.  Myers  and  W.  N.  Osburn Vice-Chairmen 

W.  H.  CoNANT Acting  Secretary  and  Treasurer 

(Address)  Kerr  Bldg..  Detroit,  Mich. 

Meets  first  Thursday  ec^ch  month  at  8  p,  m.,  in  the 
Employers*  Association  Rooms,  Stevens  Building,  Detroit,  Mich, 

INDIANA   SECTION 

LoN  R.  Smith Chairman 

R.  H.  Combs Vice-Chairman 

Chas.   p.   Gri mes Secretary-Treasurer 

(Address)  Wheeler  &  Schebler,  Indianapolis,  Ind. 

Meets  first  Tuesday  after  first  Wednesday  each  month  at  8  /u  w.,  at  the 
Hoosier  Motor  Club  in  the  Claypool  Hotel,  Indianapolis,  Ind. 

METROPOLITAN   SECTION 

Joseph  A.  Anglada Chairman 

Herbert  Chase Treasurer 

NiRAN  Bates  Pope Secretary 

(Address)   1790  Broadway,  New  York  City. 

Meets  last  Thursday  each  month,  except  July  and  August,  8  p.  m., 

at  the  Automobile  Club  of  America,  247  West 

Fifty-fourth  Street,  New  York  City, 

CLEVELAND   SECTION 

James  H.  Herron Chairman 

H.  B.  Anderson Vice-Chairman 

A.  J.  ScAiFE Treasurer 

R.  J.  Nightingale Secretary 

E.  R.  Hall 

J.  H.  Hertner     ^ Members  Board  of  Directors 

K.  TI.  Manson 
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APPLICATIONS  APPROVED  DURING  JANUARY 

MEMBERS 
Blackburn,  Samuel  L.,  1114  Swetland  B\dg.,  Cleveland,  Ohio. 
Corse,  William  M.,  106  Morris  Ave.,  Buffalo,  N.  Y. 
Diamond,  James  E.,  care  of  Aluminum  Castings  Co.,  Detroit,  Mich. 
French,  Laurence  E.,  1047  Mt.  Elliott  St.,  Detroit,  Michigan. 
Loutrel,  Cjrrus  H.,  care  National  Lock  Washer  Co.,  Newark,  N.  J. 
Suttill,  Albert  G.,  2813  W.  Clementine  St.,  Philadelphia,  Pa. 

ASSOCIATES 
Badger,  F.  E.,  care  of  J.  B.  Armstrong  Mfg.  Co.,  Flint,  Mich. 
Tower,  Edwin  B.  H.,  Jr.,  1621  Fort  Dearborn  Bldg.,  Chicago,  111. 
Whitney,  Chas.  S.,  care  of  Westinghouse  Elec.  &  Mfg.  Co.,  Indian- 
apolis, Ind. 

JUNIORS 
PoUitt,  John,  Jr.,  9  Marlowe  Road,  Liscard,  Cheshire,  England. 

AFFILIATE  MEMBERS 

Cincinnati  Ball  Crank  Co.,  Cincinnati,  Ohio;  Representatives,  Clif- 
ford Greene,  Pres.  and  Treas.;  A.  B.  Breeze,  Vice-pres.  and 
Gen.  Mgr.;  I.  D.  Shaw,  Salesman. 

Kalamazoo  Sprine  &  Axle  Co.,  Kalamazoo,  Michigan;  Representa- 
tives, Chas.  H.  Gleason,  Mech.  and  Designing  Engineer;  Thomas 
Grant,  Production  Mgr.  and  Engr. 

STUDENT  ENROLLMENT 
Harlan,  J.  Allen,  632  Packard  St.,  Ann  Arbor,  Michigan. 


POSITIONS   AVAILABLE 

The  following  announcements  are  published  for  the  Information  of  mem 
bera  of  ths  Society.     No  charge  whatever  la  made  for  theae  announcem«nta. 
Members  who  wlah  additional  Information   will   pleaae   address  the  office   of 
the  Society: 

189.    Foundry  foreman;  one  who  can  handle  men  and  knows  foundry 
business,  especially  in  the  cast-iron  line. 

204.  Salesman  for  New  England  States  to  look  after  local  dealers.  Must 
be  high-grade  man  who  can  get  results  on  commission  basis.  We 
have  a  proposition  that  appeals  to  all  men  of  ability  in  selling  line. 
♦205.  Man  competent  to  undertake  charge  of-  manufacturing  department 
as  superintendent.  One  who  is  a  thorough  mechanic,  with  ex- 
ecutive ability;  able  to  meet  men  and  estimate  on  new  work  in 
the  line  of  pressed  steel  manufacture. 

(Concluded  on  page  8) 

•Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
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Positions  A vailable — Con t inued, 

206.  Electrical  engineer  experienced   in   electrical   starting  and  lighting 

systems  for  automobiles.    Must  be  capable  of  designing  such  appa-^ 
ratus,  and  have  experience  in  ignition  systems,  if  possible. 

207.  A  man  capable  of  directing  or  assuming  charge  of  entire  inspec- 

tion, from  receipt  of  raw  material  to  final  car  inspection. 
*2o8.     Die  sinkers,  experienced  in  automobile  drop  forgings. 

MEN  AVAILABLE 

0295.  Engineer,  having   16  years*   experience   in   designing  all   parts  of 

automobiles.  Gas  engine  a  specialty.  Thirteen  years  in  general 
manufacturing.  Has  been  chief  engineer  of  a  large  automobile 
factory  for  the  past  eight  years.  Will  be  open  for  a  position 
Dec.  1st. 

0296.  Draftsman;    eleven    years*    drafting    experience,    five    designing 

commercial  cars,  high-grade  and  light  pleasure  cars.  Can  qualify 
as  layout  man,  designer,  checker  or  chief  draftsman.  Would 
prefer  situation  in  middle  west.    Twenty-eight  years  of  age. 

0297.  Designing  and  manufacturing  engineer  on  medium-priced  pleasure 

cars  wants  chance  as  works  manager,  engineer  or  superintendent. 
Fourteen  years'  practical  and  theoretical  work.  Technical  gradu- 
ate in  mechanical  engincermg. 

0298.  Engineer-writer  with  long  and  varied  practical  experience  as  de- 

signer and  constructor  of  trucks  and  pleasure  cars  and  in  edi- 
torial work  with  a  number  of  trade  papers,  desires  large  oppor- 
tunity in  an  advertising  department,  preferably  with  a  firm 
building  both  cars  and  trucks.  Write  advertising,  publicity, 
catalogs  in  English  and  Spanish,  booklets,  repair  parts  lists, 
instruction  books,  edit  house  organ,  etc.  Complete  knowledge 
of  printing,  engraving,  paper,  type,  etc.  Eastern  location  pre- 
ferred. 

0299.  Engineer   with   experience   peculiarly    fitting  him    for   the   ser\'ice. 

desires  position  with  leading  company  to  act  as  point  of  contact 
between  engineering  department  and  the  service,  sales,  advertising 
and  publicity  departments.  Can  handle  mechanical  instruction  of 
salesmen,  write  instructive  books  and  aid  in  experimental  work. 

0300.  An  active  man  wishes  a  position  where  twelve  years'  practical  ex- 

perience with  carburetion  and  ignition  troubles  would  be  useful. 
Has  been  service  engineer  and  in  charge  of  shop  and  laboratory. 

0301.  A  graduate  of  the  Texknowlgic  College  (Russia)  seeks  a  position  as 

first-class  draftsman  or  parts  inspector  with  an  automobile  factory 
or  automobile  accessory  concern  in  the  Middle  West. 
{Concluded  on  page  8) 


♦Send  written  application  to  S.  .A.  K.  offloe  to  l)e  forwarded  to  employer. 
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New  Departure 
Ball  Bearings 

American  Made  for  American  Trade 

THE  demand  for  the 
Engineering  Edition 
of  our  new  Ball  Bearing 
catalog  quickly  exhausted 
the  supply. 

The  second  edition  of  this 
valuable  book  is  now  ready 
— if  you  have  not  asked 
for  one  before,  write  today. 


The  New  Departure  MfgXo. 

Bristol,  Conn.,  U.  S.  A. 

WESTERN  BRANCH: 
1016-17  Ford  BuUding,  Detroit,  Mich. 
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DEMONSTRATION 

of 

NATURAL  FORCES 

as  applied  in  the 

Browne  Carbureter 

at    the    recent    Automobile    Show    in    New    York. 


The  injecting  force  on  a  fuel  nozzle  is  made  up  of  two  factors: 
Force  (a),  The  vacuum  created  by  the  suction  of  the  engine. 
Force  (b).  The  velocity  of  the  air  flow  passing  the  fuel  nozzle. 


The  demonstration  successfully  proved  the  sus- 
tained air/gas  composition  procurable  through  the 
Browne. 

It  conclusively  proved  the  invariability  of  the  ac- 
tion of  the  auxiliary  valve  in  harmony  with  the  varia- 
tions of  force  (a)  through  the  control  of  the  combined 
forces  (a)  and  (b). 

As  these  forces  act  equally  upon  the  fuel  and  the 
air  nozzle  (actuating  the  auxiliary  air  valve)  a  con- 
stant air/gas  composition  is  maintained  irrespective 
of  atmospheric  densities — through  the  action  of  the 
combined  forces  (a)  and  (b). 

The  water  gauge  registered  the  amount  of  air  in 
cubic  feet  per  minute  through  the  Venturi  throat. 

A  tachometer  registered  the  r.  p.  m.  of  the  motor. 

The  registrations  on  the  gauge  and  the  tachome- 
ter always  corresponded  at  any  given  engine  speed. 

Corresponding  deflections  of  the  auxiliary  air 
valve  itself  were  plainly  visible,  harmonizing  with  the 
minutest  changes  in  force  (a). 
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The  one  adjustment  on  the  Browne  (the  fuel)  permits  of  setting  the 
needle  to  give  the  most  explosive  mixture. 

There  is  nothing  further  to  do. 

All  other  conditions  are  met  by  the  carburetor  itself,  into  the  design 
of  which  are  incorporated  curves  and  proportions  which  make  it  in  opera- 
tion superior  to  and  unaffected  by  all  barometric  conditions. 

Thorough  investigation  and  severest  tests  of  the  Browne  are  genuinely 
welcomed. 


Malleable  Iron  FIttinfta  Co.,  Branford,  Conn. 

The  Browne  is  made  in  a  factory  where  thoroughness  of  workmanship 
and  perfection  of  manufacture  are  distinguishing  characteristics,  and  with 
unlimited  facilities  for  the  production  of  carburetors  in  quantities  to  meet 
possible  requirements. 

SOLE  SELLING  AGENTS: 

Holt- Welles  Company,  Inc. 

E.  H.  Stlckels,  President 
U.  8,  Rttbbar  BuUdlaA  17M  Broadway,  New  York 
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HAYES  WHEELS 

MEAN 
RELIABILITY 


When  the  motor  car  builder  entrusts  his 
wheel  requirements  to  us,  he  has  settled  two 
points  of  uncertainty: 

(1)  He  will  receive  good  wheels,  wheels 
carefully  built  to  his  specifications,  and  built 
to  give  in  full  the  service  demanded  of  them. 

(2)  He  will  be  assured  delivery  of  these 
wheels  in  the  quantities  he  wants  them,  and 
at  the  time  he  wants  them. 

"WE  BUILD  MANY,  AND 
WE  BUILD  WELL/' 


Hayes  Wheel  Company 

Jackson,  Michigan 
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The  Positive  Automatic  Adjustment  of 

THE  GEORGE  AUTOMATIC  ROLLER 
BEARING 

The  tapered  rollers  of  t'Ke  GEORGE  AUTOMATIC 
ROLLER  BEARING  have  lateral  freedom  controlled  by  the 
contact  of  the  balls  at  A  on  the  conical  ends  of  rolls  B. 
Assuming  in  a  roller  of  one-half  inch  diameter  at  the  large 
end,  a  manufacturing  variation  of  even  .003'',  which  is  of 
course  ridiculously  high,  the  rollers  will  adjust  laterally  until 
the  same  working  diameter  on  each  is  presented  between  the 
cup  and  cone. 


A    large    and    small    roller    {exaggcr-  After  adjustment.      The   rollers   have 

ated)    in    contact    with    balls   and    race  lutomatically  adjusted  themselves.    Note 

ways  before  automatic  adjustment  takes  how  rollers  B  have  moved  in  direction 

place.  shown  by  arrows  until  they  present  the 

tiime  working  diameter  to  cuf  and  cone. 

When  the  bearings  are  mounted  and  tightened  in  place  the 
rollers  have  not  assumed  their  working  positions;  but  with  a 
half  turn  the  pressure  on  the  large  rollers  causes  them  to  creep 
back,  forcing  the  two  balls  in  contact  further  apart.  This  pres- 
sure is  equalized  by  other  balls  closing  in  on  the  smaller  rollers 
at  the  large  end,  which  forces  them  forward  until  all  present 
the  same  working  diameter  between  the  cup  and  cone. 

Other  features  of  the  GEORGE  AUTOMATIC  ROLLER 
BEIARING  will  be  described  in  later  issues  of  the  S.  A.  E. 
Bulletin. 

THE  GEORGE  AUTOMATIC  ROLLER  BEARING  CO. 
Walter  H.  MOler,  President  Hanulton,  Ohio 
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G>nnecticut    Automatic 
Ignition 

CONNECTICUT  AUTOMATIC  IGNITION  is  without  ques- 
tion the  most  modern  and  effective  system  of  ignition  thus 
far  devised  because — 

The  Connecticut  Automatic  Igniter  delivers  its 
hottest  spark  at  the  lowest  motor  speeds  when  carbu- 
retion  demands  a  hot  spark,  and  its  high  speed  spark 
is  as  effective  as  the  magneto's  best  effort. 

It  has  absolutely  no  electrical  or  mechanical  lag 
at  any  speed. 

It  has  more  perfect  synchronism  than  the  best 
magneto. 

Its  Automatic  Switch  makes  it  impossible  to  com- 
pletely or  partially  run  down  the  battery  through 
accident,  tampering,  or  neglect  to  throw  it  off. 

The  elimination  of  lag  admits  of  extreme  sim- 
plicity, obviating  the  necessity  of  compensating  de- 
vices, which  in  turn  destroy  synchronism  and  make  a 
sluggish  motor,  particularly  on  hill  work. 

The  fact  that  the  8-cylinder  Igniter  will  fire  per- 
fectly at  a  motor  speed  of  3000  R.P.M.  as  well  as  at 
the  lowest  speed  at  which  it  is  possible  to  turn  the 
motor  over  only  goes  to  show  its  remarkable  mechan- 
ical and  electrical  design. 

We  desire  competitive  service  and  dynamometer 
tests  with  any  Ignition  System  built. 

Made  for  3,  4,   6  and  8  cylinder  motors. 

Catalog  on  Request 

CONNECTICUT  ISffi  COMPANY,  ™a 

MERIDEN      -      -      -      CONNECTICUT,  U.S.A. 


Digitized  by 


Google 


ENGINEERS  KNOW  THAT 

Breakage  in  iron  or  ateel  is  due  to  distortion  of  crystals. 

Frequently  a  series  of  little 
shocks  will  do  the  same  damage  as 
a  heavy  blow.  Breakage  is  also 
caused  by  repeated  bending  beyond 
the  elastic  limit. 

To  the  U  spoke  wheel  (Fig.  1 ) 
two  hundred  and  twenty  tons  were 
applied,  and  when  released  a  spoke 
broke  at  "D." 

Imagine  what  will  happen  to 
the  wheel  which  is  not  strong 
enough  to  resist  shock  at  point  **C'* 
if  parts  '*A*'  and  **B"  are  bent  back 
and  forth  over  **C*'  as  a  fulcrum. 

To  distribute  shocks  oyer  a  large  area  is  to  minimise  their  force. 

Road  shocks  can  not  be  eliminated;  therefore  wheels  should 
be  DESIGNED  to  distribute  their  force  over  the  whole  cir- 
cumference. 

THE  DAYTON  STEEL  WHEEL 


The  most  retilient,  lighteat,  Btrongett  and 
mo9t  dependable  wheel,  point   for  point. 

First:  The  narrow  arch  construction  of  hollow  spokes 
and  rim. 

Second:  The  absence  of  dangerous  joints  between  rim  and 
spokes. 

Third:  The  two  flanges  on  the  wheel  rim  not  directly  con- 
nected with  spoke  will  distribute  shocks  freely  and 
evenly  over  the  entire  wheel,  making  it  a  safe  con- 
struction. The  centrifugal  force  is  less  in  the  light 
channel  section  wheel  than  in  the  hollow  rim  wheel. 

THE  DAYTON  STEEL  FOUNDRY  COMPANY 

DAYTON,  OHIO 
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(Me7i  Available — Con.) 

0302.  Electrical  and  mechanical  engineer,  33  years  of  age,  12  years'  experi- 

ence, desires  to  make  connection  with  some  firm  as  electrical  or 
mechanical  engineer  or  superintendent.  Also  has  selling  experi- 
ence. 

0303.  Managing  and   designing  engineer  of  twelve  years'  experience  in 

car  and  engine  building,  desires  employment  with  automobile 
parts  or  automobile  manufacturer,  in  the  capacity  of  either  sales 
promoter  or  production  manager.  Large  acquaintance  among 
dealers. 

0304.  Sales  manager  with  fourteen  years'  experience  in  automobile  acces- 

sory business,  now  employed  by  one  of  the  largest  manufacturers 
in  business,  is  desirous  of  making  a  change  for  reason  which  will 
be  given  in  an  interview  and  which  may  be  confirmed  by  investi- 
gation. Thoroughly  experienced  in  selling,  sales  systems,  office 
management  and  credit  work.  Capable  of  employing  and  han- 
dling salesmen  and  getting  the  best  results.  Thorough  acquaint- 
ance with  big  buyers.  Would  become  financially  interested  in 
concern  if  services  prove  satisfactory.  With  present  concern  five 
years.    Age  35  years. 

0305.  Superintendent  of  a  high-grade  automobile  engine  manufacturing 

company  desires  to  make  change.  Good  organizer,  producing  at 
low  cost.  Best  reason  for  leaving  present  position.  Best  refer- 
ences. 

0306.  Mechanical  and  electrical   engineer.     Capable  and  energetic,  with 

excellent  executive  ability.  Exceptionally  good  practical  experi- 
ence on  both  trucks  and  pleasure  cars;  in  engineering,  designing, 
purchasing,  shop  practice,  construction  and  production.  Espe- 
cially competent  on  electric  systems.  Able  to  handle  men  and 
fully  capable  of  assuming  responsibility.  Married.  Age  33.  Sal- 
ary moderate. 


^omobUe-Part  STAMPINg^ 

Our  Special  Equipment  enables 
us   to   turn   out   highest    quality   light   and 
heavy   sheet -metal    stampings   or   drawings 

Write  for  estimates  on  t;asolhie  tanks, 
Mufllers.  Hoods,  Clutch  Cases,  Cov- 
en, joint  Cases.  Housings.  Pans. 
Shells,     Drums,     etc. 

Send  samples  or  blue  prints 

aiitff r,  Pimkkf  A  Friy  Co. 

1365-1700  St.  PaulAv.  MHwavkM,  Wit. 


CLPfrEAcrvl 
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High-Speed  Trucks 
Should  Have   Pneumatic  Tires 

Not  only  do  such  tires  make  possible  higher  speed,  but  they 
save  money  in  the  form  of  reduced  wear  and  tear  on  the  truck  and 
its  contents. 

Large  size  pneumatic  tires  for  trucks  are  a  proven  and  eminently 
practical  proposition.  Even  at  low  speeds  they  have  great  advantage 
on  rough  roads,  and  may  be  used  all  year  'round  through  rain  and 
snow.     Chains  necessary  only  on  wet  ice. 


VVe  can  furnish  pneumatic  truck 
tires  (with  All-Weather  Treads)  in 
the  following  sixes: 

38x5H  in.     39x6  in.     38x7  in. 
40x8  in.      42x9  in.      48x12  in. 

Proper  equipment  for  trucks  (of 
normal  eizc  and  with  proper  loads) : 

1-ton,  554  in.  front,  6  in.  rear. 
1^-ton,  6  in.  front.  7  in.  rear. 

2  and  ZVi-ion^  7  in.  front,  «  in,  r»«r. 

3  and  3J^-ton.  7  in.  front,  9  in.  rear. 
5-ton,  9  in.  front,  12  in.  rear. 

We  are  also  ready 
to  figure  on  pneu- 
matic equipment  for 
still  larger  trucks. 

Front  wheels  beins 
usually  the  most  sen- 
sitiTc  to  ibock,  pneu- 


Pneunatic  Tmck  Tires 


matic    tires    may    be    used    on    these 
nlone  in  certain   cates. 

We  Do  Not  Recommend 
Dual  Pneumatic  Tires 

Experiment  amply  shows  that  a 
single  large  tire  per  wheel  is  mucli 
more  satisfactory,  both  from  a  stand- 
point of  application  and  use.  The 
dual  tire,  although  theoretically  good 
on  perfectly  smooth  roads,  co'tinually 
breaks  down  in  practice,  owing  to  one 
or  the  other  tire  carrying  all  the 
load  over  average  ruts 
and  bumpt. 

You  are  interested 
in  keeping  down  truck 
repair  bills.  Write 
us.  We  have  figures 
that  will  interest  you. 


The  Goodyear  Tire  &  Rubber  Co.,  Desk  106,  Akron,  O. 

MalMTs  of  Coody«ar  Automobil*  TU— 
W«  malM  DttmountabU,  Block,  Cushion,  S-V  and  Other  TjrpM  of  Truck  Tires 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

position'  and  '  COMPANY 

ADDRESS 

whom  I  consider  eligible  to  S.  A.  E.  membership. 


S.  A.  E.  MEMBER 


ADDRESS 


Date. 


DROP  FORGED  I  BEAM  FOR  TORBENSEN  ONE  TON  AXLE 


WRIGHT     ^^iSi^^      70  LBS. 

Compare   this    Load   CarryinR   Member  of   the 

TORBENSEN    INTERNAL    GEAR    DRIVE    AXLE 

witk  tke  Steel  Caatin^a  used  by  other  Syatem0  of  Final  Drive.        You  will 

find  a  diflFerence  in  our  favor  of  over  300  pounds — nearly  20%  of  the 

Pay  Load.      Our  design  has  many  other  equally  valuable  features. 

XORBENSEN  GEAR  &  ATOJEL  CO. 

224  High  Street  NEWARK,  N.  J. 


We  have  to  show  service  to  get  factory  business. 
Send  for  the  proof. 

See   how  we   showed  one   manufacturer  what 
Kelly-Spnngfield  Tires  have  done  and  will  do. 

Kelly- Springfield   Tire    Company 

Corner  Broadway  and  57th  Street,   New   York 

Branches  and  Distributors  in  All  Principal  Cities 
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Gear  Steel 


Due  to  our  Cross  Rolling  process  our  steels  are  free  from 

seams  and  pipes. 

This  is  especially  valuable  in  gear  steels 

Chrome  Vanadium 
Chrome  Nickel  Nickel 

Forged  for  Cut 

Case  Hardened         Geetrs  Oil  Treated 


Canton 
Detroit  Chicago  New  York 


D.  W.  F.  STEEL  BALLS 

Accurate  to  WUkin  One  Ten  Thotitandth  of  an  Inch 
FOR  HIGHEST  CLASS  OP  AUTOMOBILE  AND  MOTORCYCLE  WORK.  ETC. 
You  cannot  bay  better  balls  than  tbome  for  proclHion  requlremeuts.     For  ordinary 
nse  we  recommend 

BISMARCK  STEEL  BALLS 

made  of  a  superior  grade  of  Hteel.  perfectly  hardened.     First  cla.is  finish  and  truly 
spherical. 

Sole  American  Ajgents 
Buffalo  PETER  A.    FRAS8E  &  CO.,   INC.  Philadelphia 

417.421   Canal  Street.   New  York 


Sh«lby  StMl  Tub**— Superior  St*els — Renold  Chains— Tools  and  Suppll** 


^^^  ^^^      IW&Sfl        ^Selling  Factor  of 
SSSSS       lirTC?K^p  \J  Recognized  Merit 

The  Sta^d^rd  by  which  Other  Pumps  Must  Be  Judged 

ALL  METAL  EVERLASTING  CONSTRUCTION.  A  GUARANTEE  AGAINST 

OIL  SPRAY  IN  THE  AIR.    CckxI  enough  for  the  most  ezpoisive  car.    So 

reasonable  in  price  that  it  can  be  included  in  the  equipment  of  medium  priced  cars. 

N^rife  for  Our  SpmeUicationa 

KELLOGG  MFG.  CO.,  Rochester,  N.  Y. 

NEW  YORK        CHICAGO         BOSTON         DETROIT         SAN  FRANCISCO 
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BIDDLE   &  SMART 

CLOSED  BODIES 


A  Production  o{  the  Highest 
Grade  manufactured  under 
exacting  requirements. 

Tke  Bidcile  6?  Smart  Company 
AMESBURY  MASSACHUSETTS 


Automobile  Wheels 

High  Grade— Best  Made— Dry-Stock 
HOOPES  BRO.  &  DARLINGTON 

(INCORPORATED) 

West  Chester,  Penna.  Write  for  prices. 


SEAIVIUESS  STEEL. 
GASOLINE   TANKS 


CYLINDRICAL    AND 
SQUARE    IVIODELS 

Standmrdi»9  with  ua  and  aavm  money 

Janney  -  Stelnmetz  Co. 
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BIJUR 

MOTOR  LIGHTING  COMPANY 

HOBOKEN,  N.  J. 

Standard  Equipment  starting  on 

Winton 

AND  MANY  OTHER  CARS. 

COMPETENT  ADVICE  ON  PROPER  TYPE,  SIZE 
AND  APPLICATION    OF   ELECTRIC  STARTERS. 

COMPLETE  DESIGNS  FURNISHED. 

SEPARATE  OR  COMBINED  UNITS. 


ROME-TURNEY 

The  name  stands  for  years  of  successful  production  of  the 
highest  grade  Radiators. 

Our  wealth  of  knowledge  and  experience  will  solve  your  cool- 
ing problems.     Simply  aslc  us. 

We  make  all  types  of  Radiators,  and  guarantee  our  product. 

WRITE  US  TODAY. 

ROME-TURNEY  RADIATOR  COMPANY 

Front  Street,  ROME,  NEW  YORK 


Stanweld  Steel  Tube 

Parts  for  the  Motor  Car 

Industry. 

Drive'Shafit    Steering  Maett 
ExhauBt  Tubes  Muffler  Pipes 
Torque  Tubes    Manifolds 
Robe  Rails  Cable  Tubes 

Tk«     SfAndarH    W^lrlin^     Co  Stanweld  Steel  Tubing  withstands 

ine     ^tanoara     Weiamg     \^0.      everv  strength-test.  it  is  light,  strong. 

Main  OfRem  and  Factory:  CLEVELAND       and  has  an  exceptionally  fine  finishiny- 

NEW  YORK  CHICAGO  DETROIT  furf^ce.  No  specifications  are  too  ngid 

for  our  ability. 
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f^ilPONfl^    RAYNTITE  TOPS 

xABRIKQ!^  GUARANTEED  ONE  YEAR 

^^wcu.  -ATorr  <W*  ^••"y  Mean  Thi.) 

Single  and  Double  Texture.     By   actual  test  no  advertised  top 

material  is  better.     Washable,  grease-proof,  and  not 

affected  by  heat  or  cold.     Samples  FREE. 

DU  PONT  FABRIKOID  COMPANY 

WILMINGTON,  DEL.  TORONTO,  ONT. 


A  new  booklet;  pocket  size;  informativer  shows 
how,  when  and  where  to  use 

r^Tl^tf^^]'^    GRAPHITE 

L.UBRICANXS 

Sixteen  pages  and  cover;  fully  and  practically  illus- 
trated; sent  free  upon  request.    Mention  No.  95-G. 
Made  in  JERSEY  CITY.  N.  J.,  by  the 
JOSCPH    DIXON  CRUCIBI^C  COMPANY 
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XRA.NS1VIISSIONS 
RE:A.R       AJCl^EltS 

"From  Fly  Wheel  to  Drive  Wheel"  we  furnish  light-car  builders  uith  com- 
plete live  units — either  cone  or  dry  disc  clutch — three-speed  transmission  for 
unit  power  plants — special  patented  universal  joint  and  standard  type  rear  axle — 
bevel  gear  differential — double  brakes.  These  designs  are  adaptable  to  any 
motor  and  rear  end  construction.  Send  a  postal  for  "Transmissions  Kear 
Axles" — an   interesting  booklet. 

AMERICAN  DIE  &  TOOL  CO.,  Reading,  Pa. 


DOlVfllMA^IVCE: 

in  the  field  of  carburetion  abroad  has  been  well 
earned  by  the  Zenith.  A  sweep- 
ing majority  of  the  best  known 
cars  in  Europe  use  the  Zenith. 


ZENITH  CARBURETOR  CO. 

DETROIT,  U.  S.  A. 


LETTERS  FROM  WISE  ENGINEERS  TO  THEIR  FRIENDS.    No.  1 

Emll  GroMRUin  Manufacturing  Company,  Inc. 

Buah  Tarminal,  Brooklyn,«N«w  York  City 

Gentlemen:  I  have  used  your  Red  Head  Plugs  In  my  Model  "H" 
Regal  Underslung  of  35  H.P.  from  August  1,  1912,  until  AprtI  1,  1914, 
during  which  time  I  have  driven  over  35,000  miles  with  the  same  set  of 
plugs.  The  body  and 
the    porcelain    of    the  ,    *    -         -^         m^^ 

plug  showed  absolute-  TRI0^1l{UlI}BCCTlIi(lNG   COMPAMT 

ly  no  wear.    The  only  **^*V  ^n^W^.^^^  *#*«%**•  w    wwM««mMA 

part  which  showed 
wear  were  the  firing 
points  which  were 
worn  down  thin.  I  con-  ^^ . , 

SJA^'&'S.olC'^  ''■  Fresident 
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We  will  not  insult  your  intelligence 
as  an  engineer  by  claiming  that  the 
"HORflSiV  Bearing  is  the  best  for 
all  purposes.  We  know,  however, 
that  there  are  conditions  where  the 
"NORfflfl"  Bearing  gives  better 
service.  Perhaps  you  have  such 
conditions.  Let  us  discuss  it  to- 
*  gether — and   see. 

THE  N9RIIWI  CmPHNy  OF  AAERKA 

I790     BROADWAV  NEW    VORK 

The  SCHWARZ  WHEEL  CO. 

Frankford  Philadelphia,  Penna. 

Manufacturers  of  Automobile  Wheels 
Both  Pleasure  and  Commercial  Cars 

STEERING  CONNECTIONS 

(Drag  Links) 

Simple  in  construction  and  efficient 

Complete  Brake  Rod  Assemblies 

Service  is  a  specialty  with  us 

MICHIGAN  ELECTRIC  WELDING  CO..        Detroit 
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Steering 

Gears 

of  a  new  design  are 
bein^     built     by    tke 

Ross  Gear  and 

Tool  Company 

in  tke  newest  and  most  modern  steering  ^ear  factory 

in  America. 

INVESTIGATE:       Longer  wear — better  lubrication — eaaiei 

r  atecrintf. 

ROSS  GEAR  AND  TOOL  CO. 

8th  and  Heatk  Streets                           Lafayette,  Ind., 

U.S.  A. 

— 

New  Process  Gear  Corporation 

Gut  Gears  of  Quality 
Complete  Differential  Gears 

Syracuse^  N.  Y. 


TESTING  LABORATORY  OF 
THE    AUTOMOBILE   CLUB    OF   AMERICA 

54th  and  55th  Streets,  West  of  Broadway,  New  York  City 

The  Rccogniacd  Authority  for  Teatt  of  Automobilet,  Motora,  Ac- 
ceaaorica.  Facia,  Tirea,  Etc> 


Open    to    Manufacturers,    Consulting    Engineers    and    Others    for 
confidential  development  work  or  for  official  teats. 

Schedule  of  charges  furnished  upon  application. 
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PRESSED     STEEL 
AUTOMOBILE  FRAMES 

FOR    TRUCKS   AND   PLEASURE   CARS 

Originatort  and  manufacturerM  of  Heat-treated  Framee 


PARISH  MANUFACTURING  COMPANY 


DETROIT,  MICH. 


READING,  PA. 


CONNECTING  ROD  BROACHING 

Closer  Accuracy,  Increased  Production 
When  Handled  by  Our  Method,  and  on 

LAPOINTE  BROACHING  MACHINES 

Write  for  Catalog  and  further  information 

THE  LAPOINTE  MACHINE  TOOL  CO. 

HUDSON.  MASS. 


AMERICAN  TOP  COMPANY 

JACKSON,  MICHIGAN 

Largest  Manufacturer  of  Automobile  Tops  in  the  United  States. 

Quantity  Production  means  Up-to-date  Equipment, 
Prompt  Delivery  and  Low  Prices. 
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THE  WYMAN  &  GORDON  CO. 

Worcester,  Mass.      and      Cleveland,  Ohio 
MANUFACTURERS    OF 

GUARANTEED 
FORGINGS 


The  use  of  a  Wyman  &  Gordon  guaranteed  forging 
means  **Safety  Always." 

If  you  will  allow  us  to  cooperate  with  you  our 
experience  may  enable  us  to  save  you  money  and 
trouble,  as  we  have  been  able  to  do  in  many  cases. 


j^mmcan  Mte/& 


Pioneers  in  Chain  Drive,  Bevel  Drive, 
Worm  Drive  and  Spiral  Bevel.  And 
now  farther  in  the  lead  than  ever  before 
with  a  new 

FULL  FLOATING  AXLE 

Equipped  with  Spiral  Bevel  Gears 
and  Bock  Taper  Roller  Bearings 


Writm  for  PwtictUarm,  - 


Licensed  under  The  Kardo  Company  Patents. 

The  American  BaU-Bearing  Co., 

CLEVELAND,  OHIO 
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Westinghouse  Systems 
Ignition — ^Lighting — ^Starting 

The  quality  and  good  service  of  the  electric  system  on  these 
cars  can  be  relied  upon;  it's  Westinghouse — read  the  list: 


AlUn 
Am«rican-La 

France 
Amplax 
Attarbury 
Auburn 
Austin 
Brifcs-Datroiter 

Chl^wick 


Crawford 

Davis 

Dorris 

FIAT 

Glide 

Halladay 

Hupmobile 

Kisael 

Klins 

Lauth-Juergens 

Lanos 


Lsxington- 

Howard 
Locomobile 
McFarlan 
Marion 
Morel  and 
National 
Norwalk 
Ohio 
Pathfinder 


Pierce- Anron 

PUot 

Pullman 

Richard 

Seagrave 

SInrer 

Speedwell 

Standard) 

Stewart 

Vulcan 


Westinghouse  Electric  &  Mfg.  Co. 


Automobile 
Equipment  Dept. 


East  Pittsburgh, 
Pennsylvania 


UNION  DRAWN  STEEL  CO. 

BEAVER  FALLS,  PA. 


COLD 
DRAWN 

OR 
TURNED 


Shafting 


,    Allb»  Steels  !""''^'-'''"«'^>^''» 
or  not;       [Chromium— Vanadium, etc. 


Axles,  Piston  Rods 

Special  Shapes 

Crucible  Steels 

Special  Case-hardening  Steels 


BRANCHES: 
N«wYork        Detroit         Cincinnati         Boeton 
Chicago 


PhUadelphia 
Buffalo 
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SMITH  PRESSED  STEEL  FRAMES 

V/e  are  the  Pioneer  Manufacturers 
of  this  Industry  and  have  une- 
qualled facilities.  We  combine 
Quality  with  Delivery  Service  and 
can  give  you  absolute  assurances  of 
both. 

We  also  specialize  in  quantity  production 
of  REAR  AXLE  HOUSING  ASSEMBLIES, 
DROP  FORCINGS  and  SPECIAL  STAMP- 
INGS. 

A.  0.  Smith  Company 

MILWAUKEE 


QUALITY  SERVICE 


Gears  &  Drop  Forgings 

OUR  EQUIPMENT  INCLUDES 

CHEMICAL  LABORATORY  ANfD 

HEAT  TREATING  PLANT 

FROST  GEAR  &  FORGE  CO. 

JACKSON,  MICH. 
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DETROIT  GEAR  &  MACHINE  CO. 

Detroit,  Michigan 


TRANSMISSION 
MANUFACTURERS 


Unit  Power  Plant  Transmissions  to  fit  all 
standard  motors  up  to  40  h.  p. 


"HYDRAULIC"  Book  of  DesigiM  on  File  at 
"S.A.E."  Headquarter* 


AUTOMOBILE 
FRAMES 


BRAKE. 
DRUMS 


STEP 
HANGERS 


"PARKER- 
HYDRAULIC" 
WHEELS 


RUNNING 
BOARDS 


HEAVY 
STAMPINGS 


THE  HYDRAULIC   PRESSED  STEEL  CO. 

CLEVELAND,  OHIO,  U.  S.  A. 

Foreign  Office:    Jas.  R.  Kdiy  &  G).,  Leeds,  England 
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AIR  TESTING 
MADE  EASY 

Ihe  operation  of  testing  the  air-pressure 
in  tires  having  been  found  on  occasion 
difficult  and  irksome  by  reason  of  the 
jamming  together  of  the  valve  stem  and 
dust  cap.  the  firm  of  A.  SCHRADERS 
SON,  Inc.,  have  designed  said  placed  on 
the  market  a  new  *  "Quick- Acting"  dust 
cap  which  can  be  removed  from  the 
valve  stem  by  a  simple  quarter  turn. 

The  new  SCHRADER  "Quick- Acting" 
dust  cap  eliminates  the  work  of  screwing 
the  cap  down  the  entire  length  of  the 
valve  stem  to  the  felloe  of  the  wheel.  All 
that  is  necessary  is  to  slip  the  cap  over 

the  valve  and   turn   it   one-quarter   turn. 

This  locks  it  securely  to  the  valve  stem. 
To  unlock,  simply  give  one-quarter  turn 
in  the  opposite  direction.  The  locking 
device  is  composed  of  a  thread  made  up 
of  four  sections.  By  pressing  the  dust 
cap  against  the  rim  nut  the  four  sections 
contract  into  one  continuous  thread. 
When  the  cap  is  not  in  use  the  four  sec- 
tions are  expanded  so  that  the  diameter 
is  larger  than  the  diameter  of  the  valve 
stem. 

YOU  CAN  NOW  TEST  THE  AIR 
PRESSURE  IN  YOUR  TIRES 
WITHOUT  EFFORT. 
The  Schrader  Universal  Tire  Pressure 
Gauge  has  been  endorsed  by  Tire  Manu- 
facturers  as  the  most   reliable   tire  pres- 
sure gauge  on  the  market. 

Price,  One  Dollar 

For  tale  by  Tire  Manufaeturert, 
Jobbert,    Dea!er»,   Garages,    or 

A.  SCHRADER'S  SON,  Inc., 

783-791  Atlantic  Ave.,  Brooklyn,  N.  Y. 
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of  all  the  wire  wheels 
displayed  by  car  man- 
ufacturers at  the recent 
New  York  Show  were 

H  o  u  K 

Detachable 

Wife  Wheels 

Houk  Manufacturing  Co.,  Buffalo,  N.  Y. 

1792  Broadway,  N.  T.         2337  Michigan  Ave.,  Chicago 


Digitized  by 


Google 


26 


Digitized  by 


Google 


27 


Digitized  by 


Google 


28 


Three  Years  Later 


The  appearance  and  behavior  of  a  new  car  may 
perhaps  make  present  sales,  but  the  efficiency 
after  three  or  mote  years  of  service  makes  its 
real  reputation  and  gives  a  true  indication  of 
the  value  of  the  car. 

The  consistent  use  of 

TEXACO  MOTOR  OIL 

reduces  wear,  saves  bearings  and  considerably 
lengthens  the  useful  life  of  the  car. 

J.  A.  BEL  LUMBER  COMPANY,  LTD, 

Moeling  P.  O.,  La.,  Nov.  17,  1914. 
The  Texas  Company, 
Lake  Charles,  La. 
Gentlemen : 

Today  my  Hudson  33  Roadster  is  three 
years  old,  and  have  never  had  the  valves 
ground,  or  any  part  of  the  engine  worked 
on,  except  cleaning  of  plugs  once. 

I  have  used  your  Texaco  Motor  Oil  and 
Gasoline  on  this  car  altogether,  and  have 
saved  an  average  of  ten  dollars  per  month 
on  garage  bills,  and  know  your  oil  is  the 
cause  of  it. 

Sincerely  yours, 
(Signed)     ERNEST  S.  BEL. 

The  manufacturer  who  recommends  Texaco 
Motor  Oil  increases  the  service  derived  from 
his  car.     This  is  a  thought  worth  digesting. 


THE  TEXAS  COMPANY 

NEW  YORK        Department  "5"  HOUSTON 

17  Battery  Place,  New  York  City 
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When  you  go  to  a  custom  tailor  for  a  suit,  he  first  takes  your 
measure.  From  these  specifications  the  garment  is  cut.  Then 
the  tailor  makes  the  suit  according  to  the  cut  of  the  cloth.  This 
done,  you  have  a  preliminary  **try  on."  Very  much  the  same 
operations  are  followed  in  making  the 


WAGNER  STARTER 

The  Starter  that  is  built  to  order 


First,  the  exact  measure  of  the  engines'  cranking  requirements, 
under  all  conditions,  is  scientifically  taken.  Specifications  are 
then  figured  and  working  drawings  are  made.  The  starter  is 
built  from  these.  The  result  is  a  perfect  fit — a  starter  exactly 
suited  to  the  car  for  which  it  was  made. 


The  Wagner  Company  will  be  glad  to  send  an  experienced 
engineer  to  discuss  with  you  the  desirability  of  having  a  Wagner 
Starter  designed  and  built  for  the  car  you  arc  building. 


Wagner  Electric  Manufacturing  Co. 

St.  Louis 

Factory  BranchM  and  Fully  Equipped  Service  Statlona: 

Boiton  Stw  York  Montreal  Philadelphia  Syracuse 

BaftOe  Toronto  Pittsburgh  Qevdand  Clacinnad 

Detroit  Chicago  Milwaukee  Minneapolis  St.  Louts 

New  OrleaAS  Kansas  City  Denver  l^os  Angeles  San  Francisco  Seattle 

SBLLINC.  AGF.NCIES:  AtUnta  St.  I'.iul         Si.mt  Hty  F.l  Pa<o  Salt  Lake  City 
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In  chemical  Laboratory  of  The  Perfection  Spring  Company,  depict- 
ing Johnson  apparatus  for  determining  carhon  contents  in  steel. 


Mistakes  Only  Waste  Money. 


OUR  LABORATORY  ELIMI- 
NATES SOME  MISTAKES 


i  The  Perfection  Spring  Company 
f  Cleveland,  Okio 
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STANDARDS  COMMITTEE 
FOR  1915 

In  accordance  with  the  custom  to  revise  annually  the 
personnel  of  the  Standards  Committee,  the  Council  at  its 
last  meeting  made  appointment  of  members  of  the  Standards 
Committee,  for  the  year  of  President  William  H.  Van  Der- 
voort's  administration,  as  shown  hereinafter.  It  will  be 
noted  that  there  have  been  newly  created  the  International 
Standards  Division  and  the  Chain  Division.  The  follow- 
ing Divisions  have  been  discontinued  for  the  time  being: 
Aluminum  and  Copper  Alloys  Division,  Broaches  Division, 
Commercial  Car  Wheels  Division,  Data  Sheet  Division, 
Motor  Testing  Division  and  Standards  Exchange  Divi- 
sion. The  Commercial  Car  Wheels  Division  has  been  com- 
bined with  the  Truck  Standards  Division.     The  activities 
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which  the  Data  Sheet  Division  has  maintained  will  be  con- 
tinued at  the  office  of  the  Society  in  conjunction  with  mem- 
bers especially  well  informed  on  the  various  subjects  treated. 
The  unfinished  matters  which  the  Standards  Exchange  Divi- 
sion has  had  in  hand  will  be  taken  up  by  the  Miscellaneous 
Division.  It  is  felt  that  the  work  of  other  Divisions  which 
have  been  .discontinued  is  finished  for  the  present  at  least. 

The  function  of  the  International  Standards  Division  is 
to  promulgate  the  standards  of  the  Society  internationally 
and  to  formulate  and  assist  in  formulating  recommenda- 
tions as  to  international  standards  relating  to  the  design 
and  construction  of  motor  vehicles.  The  car  elements  con- 
cerning which  discussion  has  arisen  in  this  connection  are 
pneumatic  and  solid  tires,  particularly  the  latter.  Past- 
President  Leland  pointed  out  at  the  last  meeting  of  the 
Standards  Committee  the  difficulties  involved  in  American 
car  manufacture  owing  to  the  difference  in  the  European 
and  American  standards  of  pneumatic  tire  rims.  The  sub- 
ject of  interchangeability  of  solid  tires  on  American  and 
European  rim  standards  has  become  more  or  less  acute 
recently. 

It  is  not  known  what  progress  can  be  made  in  harmon- 
izing internationally  the  practices  mentioned  and  it  is  ap- 
preciated that  there  are  many  difficulties  involved  in  this 
connection.  The  Division  is  made  up  of  members  of  the 
Society  resident  in  various  countries.  The  purpose  of  such 
a  widely  distributed  membership  is  to  assist  in  the  collec- 
tion of  necessary  data  and  the  handling  of  the  same. 

The  Council  has  established  the  Chain  Division  in  pur- 
suance of  the  resolution  passed  at  the  last  meeting  of  the 
Standards  Committee  to  the  effect  that  it  is  desirable  to 
have  a  committee  endeavor  to  formulate  a  standard  tooth 
form  for  silent  chains. 

Karl  W.  Zimmerschied,  Past  Vice-president  of  the 
Society,  will  serve  as  Chairman  of  the  Standards  Committee 
during  the  year.  The  Council  has  now  under  consideration 
the  procedure  to  be  observed  in  the  formulation  and  adop- 
tion of  recommended  practices,  with  a  view  to  improving  the 
merit  and  efficiency  of  such  procedure  so  far  as  possible. 
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STANDARDS  COMMITTEE 

K.  W.  Zimmerschied,  Cliairman 

BALL  AND  ROLLER  BEARINGS  DIVISION 

F.  G.  Hughes,  Chairman 

C.  H.  Clement  F.  J.  Jarosch 

David  Fergusson  C.  W.  McKinley 

F.  M.  Germane  W.  R.  Strickland 

B.  D.  Gray  M.  W.  H.  Wilson 


CARBURETER  FITTINGS  DIVISION 

Jerome  J.  Aull,  Chairman 

Arthur  B.  Browne  George  M.  Holley 

C.  W.  Findeisen  Howard  Marmon 

C.  P.  Grimes  C.  W.  Stiger 


CHAIN  DIVISION 

Warren  J.  Belcher  F.  L.  Morse 

John  R.  Cautley  H.  Schipper  Pierce 

Herbert  F.  Funke  Wm.  A.  Rockenfield 


ELECTRICAL  EQUIPMENT  DIVISION 

A.  L.  Riker,  Chairman 

Joseph  Bijur  Leonard  Kebler 

W.  L.  Bliss  T.  L.  Lee 

C.  M.  Bunnell  A.  D.  T.  Libby 

Alex.  Churchward  Alden  L.  McMurtry 

W.  H.  Conant  R.  J.  Nightingale 

H.  W.  Harper  H.  G.  Osbum 

Russell  Huff  Wm.  H.  Palmer,  Jr. 
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ELECTRIC  VEHICLE  DIVISION 
A.  J.  Slade,  Chairman 

J.  R.  C.  Armstrong  W.  E.  Holland 

H.  S.  Baldwin  Wm.  P.  Kennedy 

E.  P.  Chalfant  R.  McA.  Lloyd 

Alex.  Churchward  E.  J.  Ross,  Jr. 

W.  H.  Conant  C.  A.  Ward 

R.  S.  Fend  G.  W.  Wesley 

Bruce  Ford  F.  A.  Whitten 

J.  H.  Hertner  E.  R.  Whitney 


FRAME  SECTIONS  DIVISION 

J.  G.  Perrin,  Chairman 

C.  E.  Clemens  A.  L.  Riker 

J.  E.  Maloney  L.  R.  Smith 

W.  R.  Strickland 

INTERNATIONAL  STANDARDS  DIVISION 

W.  H.  Allen  H.  M.  Leland 

C.  C.  Carlton  B.  Maraini 

A.  Ludlow  Clayden  John  V.  Pugh 

J.  E.  Hale  A.  A.  Remington 

C.  B.  Whittelsey 

IRON  AND  STEEL  DIVISION 

K.  W.  Zimmerschied,  Chairman 

G.  F.  Fuller  J.  H.  Parker 

Radclyffe  Furness  C.  F.  W.  Rys 

J.  A.  Mathews  G.  W.  Sargent 

Geo.  L.  Norris  Henry  Souther 

F.  W.  Trabold 

LOCK  WASHER  DIVISION 
C.  H.  Loutrel,  Chairman 
C.  E.  Davis  C.  W.  McKinley 
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MISCELLANEOUS  DIVISION 
John  G.  Utz,  Chairman 

E.  H.  Ehrman  C.  W.  Spicer 

Berne  Nadall  E.  E.  Sweet 

N.  B.  Pope  E.  R.  Whitney 

PLEASURE  CAR  WHEELS  DIVISION 
E.  R.  Hall,  Chairman 

H.  L.  Barton  J.  G.  Vincent 

C.  E.  Bonnett  J.  H.  Wagenhorat 

R.  S.  Bryant  C.  B.  Whittelsey 

C.  C.  Carlton  C.  B.  Williams 


RESEARCH  DIVISION 
David  L.  Gallup,  Chairman 

R.  M.  Anderson  F.  R.  Hutton 

R.  C.  Carpenter  Charles  E.  Lucke 

H.  L.  Connell  J.  A.  Moyer 

Walter  T.  Fishleigh  Daniel  Roesch 

C.  B.  Veal 


SPRINGS  DIVISION 
C.  W.  McKinley,  Chairman 

A.  C.  Bergmann  Ralph  L.  Morgan 
C.  E.  Clemens  W.  M.  Newkirk 

C.  F.  W.  Rys 

TRUCK   STANDARDS  DIVISION 
Wm.  P.  Kennedy,  Chairman 

W.  H.  Allen  Robert  McA.  Lloyd 

B.  B.  Bachman  C.  T.  Myers 
George  D.  Carpenter  F.  F.  Phillips 
H.  D.  Church  A.  C.  Schulz 

C.  E.  Clemens  E.  R.  Whitney 
J.  E.  Hale  C.  B.  Whittelsey 
Russell  Hoopes  John  Younger 
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ADMINISTRATIVE  COMMITTEES 

President  Van  Dervoort  has  announced  the  appointment 
of  members  of  the  Administrative  Committees  for  the  year, 
as  follows : 


FINANCE  COMMITTEE 

H.  M.  Swetland,  Chairman 

A.  L.  Riker  Hermann  F.  Cuntz 

L.  B.  Brown  Christian  Girl 


MEETINGS  COMMITTEE 

Robert  McA.  Lloyd,  Chairman 

E.  T.  Birdsall  J.  A.  Anglada 

J.  G.  Perrin  Ferdinand  Jehle 


MEMBERSHIP  COMMITTEE 

Henry  Souther,  Chairman 

H.  E.  Coffin  William  Gray 

H.  W.  Alden  R.  B.  Whitman 


PUBLICATION  COMMITTEE 

F.  R.  Hutton,  Chairman 

Herbert  Chase  W.  G.  Wall 

C.  T.  Myers  R.  C.  Carpenter 

NOMINATING  COMMITTEE 

It  will  be  recalled  by  the  members  that  a  new  method  of 
designating  the  members  of  the  Nominating  Committee  is 
provided  for  in  the  Constitution  as  revised  last  August.  In 
the  past  the  members  of  the  annual  nominating  committees 
have  been  appointed  by  the  Presidents  of  the  Society  during 
the  respective  years.    Beginning  with  this  year,  the  Nomi- 
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nating  Committee  will  be  elected  at  meetings  of  the  Sections 
and  of  the  Society,  in  the  manner  set  forth  in  the  following 
paragraph  of  the  Constitution : 

C  46.  The  Nominating  Committee  shall  consist  of  seven  Members, 
and  be  elected  annually.  Four  members  of  the  committee  shall  be 
elected  at  the  lyusiness  session  of  the  Semi^Annual  meeting  of  the 
Society  preceding  the  Annual  meeting  at  which  officers  are  to  be 
elected.  The  three  Sections  of  the  Society  having  the  largest  mem- 
bership shall  each  elect  one  member  of  the  committee,  prior  to  the 
respective  Semi-Annual  meeting  of  the  Society. 

The  elections,  as  stated,  will  accordingly  be  held  prior  to 
and  at  the  Semi-annual  or  Summer  meeting  of  the  Society 
to  be  held  next  June. 


MESSAGE  FROM  THE  PRESIDENT 

I  am  glad  and  proud  of  the  fact  that  I  am  a  member  of 
the  engineering  fraternity.  I  wish  I  had  the  command  of 
words  requisite  to  express  how  fully  I  appreciate  the  honor 
conferred  upon  me  by  election  to  the  Presidency.  I  want  to 
assure  the  members  that  it  will  be  my  effort  to  use  every 
possible  opportunity  to  further  the  interests  of  the  Society. 
I  appreciate  fully  that  there  is  big  work  ahead,  as  well  as 
that  a  great  deal  has  been  accomplished  already.  To  follow 
as  able  a  man  as  Mr.  Leland  in  the  Presidency  is  not  easy. 
I  can  never  hope  to  accomplish  as  much  as  he  has  been  able 
to  accomplish  as  President.  I  will  do  the  best  I  can,  how- 
ever, to  come  up  as  nearly  as  possible  to  his  standard. 

The  bulk  of  the  attainments  that  will  be  had  during  the 
coming  year  will  be  due  to  the  Officers,  the  Councilors,  and 
the  Committees  that  will  be  appointed.  The  merit  of  the 
work  of  an  institution  like  the  Society  depends  principally 
upon  the  co-operation  of  the  members  as  a  whole,  but  very 
largely  upon  what  the  Committees  do. 

I  feel  that  the  future  of  the  Society  is  a  great  one.  I 
can  see  no  reason  why  the  automobile  engineers  should  not 
advance  their  art  and  science  a  great  deal  more  in  the  future. 
In  a  way  we  have  all  specialized.  Many  of  us,  among  the 
older  members  of  the  fraternity,  at  least,  started  in  in  gen- 
eral lines  of  engineering,  at  a  time  when,  for  instance,  in 
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the  design  of  high-speed  steam  engines  the  question  was 
not  how  little  material  could  be  put  into  the  engine  and  the 
necessary  strength  and  results  maintained.  We  were,  in. 
fact,  after  rigidity,  not  strength.  In  the  case  of  the  auto- 
mobile, the  design  of  the  motor  and  of  all  the  parts  requires 
the  closest  possible  calculation.  It  is  always  a  question  of 
maximum  power  and  maximum  strength  with  minimum 
weight.  This  involves  many  difficulties.  The  growing  de- 
mand for  lighter-weight  cars,  for  cars  more  active  on  the 
road,  necessarily  means  that  we  must  study  reduction  in 
weight. 

I  was  very  much  interested  in  President  Leland's  address, 
and  especially  in  some  of  the  points  he  brought  out.  He 
dreamed  of  the  possible  future  of  the  Society,  what  the  out- 
come is  going  to  be  for  those  who  are  devoting  their  life- 
work  to  automobile  engineering.  I  am  strongly  impressed 
by  his  judgment  that  the  automobile  engineers  will  increas- 
ingly divide  their  efforts  between  design  engineering  and 
production  engineering.  I  feel  that  production  engineering 
will,  in  the  future,  command  a  very  large  percentage  of  the 
attention  of  the  members.  The  manufacturers  of  automo- 
biles have  not  appreciated  or  solved  the  finest  points  of 
economical  production.  Competition  is,  however,  bringing 
those  points  rapidly  into  the  foreground,  and  we  find  that 
certain  parts  which  have  been  manufactured  in  an  extrava- 
gant way  in  the  past  are  gradually  being  brought  down  in 
cost.  It  is  not  at  all  surprising  today  to  find  some  com- 
ponent automobile  part  reduced  in  cost  100,  200,  yes,  500 
per  cent,  from  the  cost  of  a  few  years  ago.  It  really  seems 
that  there  is  no  limit  to  such  reduction.  The  machine  tool 
builder  produces  for  us  a  machine  that  will  make  a  certain 
part  at  a  certain  cost,  which  is  much  lower  than  it  has  been 
before.  No  sooner  has  he  accomplished  that  than  he  imme- 
diately starts  in  to  build  another  machine  that  will  again 
cut  the  cost  in  two;  and  so  it  goes  on.  I  believe  that  the 
engineer  who  devotes  a  considerable  amount  of  his  time, 
talent  and  energy  to  production  work  is  going  to  have  a 
very  large  field  of  operation  available  to  him.  If,  as  has 
been  suggested,  the  manufacture  of  automobiles  is  to  become 
centered  in  a  comparatively  small  number  of  plants,  the 
advantage  of  knowledge  of  production  will  be  even  more 
pronounced  than  it  is  at  the  present  time. 

WILLIAM  H.  VAN  DERVOORT. 
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SUMMER  MEETING 

June  14-17 

The  Summer  meeting  of  the  Society  will  be  held  on  board 
a  vessel  leaving  Detroit  on  the  afternoon  of  June  14,  for 
Georgian  Bay,  in  and  about  which  a  cruise  will  be  made, 
returning  to  Detroit  on  the  afternoon  of  Thursday,  June  17. 

Detail  arrangements,  of  which  the  members  will  be 
furnished  advices  promptly,  are  now  being  made  with  the 
assurance  that  the  trip  planned  is,  on  account  of  the  scenic 
features,  the  most  attractive  possible  for  the  Society,  so  far 
as  enjoyment  is  concerned. 

The  vessel  selected  for  the  outing  is  the  S.  S.  Noronic, 
the  flagship  of  the  Northern  Navigation  Company's  great 
fleet  of  steamers.  The  Noronic  is  385  feet  overall,  and  has 
a  hull  and  six  decks  of  solid  steel.  She  carries  an  unusually 
powerful  wireless  telegraph  system. 

The  Committee  has  reported  that  the  steamer  is  luxuri- 
ously appointed,  and  could  not  be  better  suited  to  the  needs 
of  the  meeting  if  it  had  been  specially  designed  for  the 
purpose.  The  adequacy  of  her  dining  room  and  galley  is 
good  to  contemplate.  The  portion  of  the  boat  in  which 
the  technical  sessions,  of  which  there  will  be  five,  will  be 
held,  is  spacious  and  suitably  adapted  to  the  orderly  and 
satisfactory  conduct  of  the  sessions. 

Each  stateroom  has  an  individual  radiator,  hot  and  cold 
running  water,  and  berth  reading  lights. 

The  wide  promenade  extends  completely  around  the 
vessel,  six  laps  to  the  mile. 

The  officials  of  the  line  and  the  Meetings  Committee  are 
working  hard  to  provide  the  most  successful  and  instructive 
vacation  and  technical  meeting  trip  the  Society  has  had. 
Every  effort  will  be  made  to  meet  the  needs  and  wishes  of 
the  members,  who  are  asked  to  co-operate  to  make  the  meet- 
ing as  creditable  and  enjoyable  as  possible,  a  red-letter 
meeting  which  will  have  to  be  extremely  good  to  surpass 
the  best  the  Society  has  held. 

The  trip  will  be  similar  to  those  conducted  by  the  Society 
during  the  summers  of  1912  and  1913,  but  a  different  and 
justly  famous  region  of  the  great  fresh- water  seas  will  be 
visited. 

The  members  are  requested  to  send  inquiries  and  sug- 
gestions as  to  the  trip  to  the  New  York  office  of  the  Society. 
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STANDARDS  COMMITTEE  MEETING 

Held  at  the  Society  Rooms,  January  5 

The  meeting  was  called  to  order  with  Vice-president  Zimmer- 
schied  in  the  chair. 

ELECTRICAL     EQUIPMENT     DIVISION     REPORT* 

FUSES 

C.  W.  McKinley: — I  notice  that  nothing  is  said  in  the  report 
concerning  the  glass-enclosed  fuse,  which  is  used  to  a  considerable 
extent.  I  believe  that  it  would  be  advisable  to  recognize  that  also  as 
a  standard. 

Joseph  Bijur: — It  was  our  intention  to  recognize  the  glass  fuse 
and  the  dimensional  specifications  given  in  the  report  cover  this  type. 

Chairman  Zimmerschied: — It  is  not  the  policy  to  mention  any 
one  special  device  by  name,  single  it  out  that  way;  if  it  meets  the 
specifications  it  will  meet  the  approval  of  the  engineers. 

C.  W.  McKinley: — I  believe  that  the  glass  fuse  is  much  shorter 
than  those  specified  in  the  report.     It  is  only  about  %"  to  %"  long. 

Joseph  Bijur: — The  Electrical  Equipment  Division  considered  the 
fact  that  there  were  a  good  many  sizes  of  fuses.  Upon  investigating 
the  sizes  and  differences  it  was  found  that  the  two  sizes  specified 
were  by  far  the  most  popular,  and  in  order  not  to  have  too  many 
sizes  it  was  agreed  to  recognize  those  two  sizes  only,  the  one  recog- 
nized in  our  report  last  year  and  the  other  found  to  be  most  popular. 
We  had  to  specify  either  two  or  something  like  eight.  We  thought 
that  two  series  of  dimensional  specifications  would  make  a  good 
standard. 

D.  C.  Hooker: — The  glass  fuse  to  which  Mr.  McKinley  referred 
has  a  tube  diameter  of  about  3/16''  and  the  diameter  of  the  contact 
caps  is  hi";  in  other  words,  its  diameter  is  the  same  as  that  of  the 
smaller  of  the  two  fuses  specified  in  the  Division's  report.  But  the 
length  is  only  one-half  as  great.  One  point  which  I  think  ought  to  be 
brought  out  in  this  connection  is  that  it  is  practically  impossible  to 
properly  calibrate  these  very  small  fuses ;  the  dimensions  are  so  small 
that  it  is  extremely  difficult  to  secure  an  accurate  rating.  In  fact,  it 
would  be  impossible  to  make  a  fuse  in  these  dimensions  having  the 
capacities  and  ratings  embodied  in  the  report.  I  think  that  the  fuses 
which  the  Division  suggests  are  by  far  the  most  practical  from  the 

•For  text  of  report  see  January,  1915,  Bulletin,  page  220. 
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fuse  manufacturers'  standpoint  of  any  of  the  many  different  sizes 
now  in  use. 

Chairman  Zimmerschied: — We  seem  to  be  confronted  with  the 
situation  that  this  article  is  in  wide  use  at  the  present  time.  Shall 
we  accept  the  presented  set  of  fuse  contact  or  clip  dimensions,  thereby 
asking  manufacturers  of  this  particular  fuse  to  make  it  in  a  suitable 
size  if  they  want  to  fit  standard  equipment?  Or  shall  we  increase 
the  number  of  standard  fuse  bases  to  accommodate  this  product? 
Shall  the  Standards  Committee  indirectly  accept  the  practice  or  prin- 
ciples which  this  fuse  represents  now  as  standard,  or  shall  they  force 
the  manufacturers,  if  they  can  force  them,  to  change  their  product 
to  conform  to  the  committee's  views?  Such  action  is  inadvisable 
unless  there  are  incontrovertibly  strong  technical  reasons  for  tak- 
ing it. 

Joseph  Bijur: — My  understanding  is  that  the  glass  fuse  as  now 
made  does  fall  within  these  specifications.  If  it  does  not  do  so  there 
will  probably  be  a  question  as  to  its  rating  with  some  particular 
portion  of  the  standard  requirements  which  we  advocate  adopting. 
If  there  is  a  difficulty  for  the  glass  fuse  manufacturers  to  contend 
with,  we  are  not  so  informed  at  present.  The  glass  fuses  are  in- 
tended, as  far  as  I  know,  to  meet  these  specifications,  because  they 
are  the  specifications  in  use  by  the  electrical  trade. 

W.  G.  Wall: — Quoting  from  the  report,  "Fuses  must  be  of  the 
enclosed  type,  constructed  so  that  inspection  can  show  whether  or  not 
they  have  been  melted."  That  means,  I  suppose,  that  they  must  be 
either  in  glass  or  mica  or  something  of  the  kind.  Do  they  give  good 
service  when  enclosed  in  glass?  It  has  been  my  experience  that  they 
are  rather  liable  to  break.  Mica  is  better.  Glass  enclosed  in  fibre 
or  some  material  of  that  kind  also  gives  better  results. 

Joseph  Bijur: — The  words  were  not  meant  to  cover  only  the 
transparent  fuse.  It  was  assumed  that  the  indicator  employed  on 
the  indicating  non-transparent  fuse  is  the  means  by  which  the  fuse 
would  be  inspected  to  see  whether  it  had  been  melted.  We  did  not 
want  to  use  the  word  "blown"  because  it  was  not  as  proper  a  word 
to  use  as  "melted." 

A.  L.  McMurtry: — If  the  small  glass  fuse  of  high  capacity,  say 
20  amperes,  is  placed  in  a  horizontal  position,  it  is  possible  to  have 
the  circuit  closed  by  the  melted  fuse.  This  trouble  is  abated  by 
placing  the  fuse  in  a  vertical  position.  It  is  also  delicate  work  to 
replace  glass  fuses  in  tight  clamps  without  damage  to  the  fuse. 

Chairman  Zimmerschied: — The  answer  to  that  is  the  fact  that  a 
large  number  of  them  is  in  use.  If  in  their  particular  sphere  they 
seem  to  find  a  strong  clientele  among  the  engineers,  we  ought  to  make 
our  specifications  such  that  they  can  be  used  if  desirable. 

D.  C.  Hooker: — One  of  the  most  important  considerations  in 
standardizing  fuses  is  the  determination  of  their  electrical  ratings. 
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That  has  been  covered  very  well  in  the  report,  wherein  the  same 
factors  of  maximum  continuous  current  capacity,  overload  and  blow- 
ing time  interval  are  specified,  as  has  been  adopted  by  the  National 
Board  of  Fire  Underwriters  for  regular  national  standard  fuses. 
But  the  whole  purpose  of  that  standardization  will  be  defeated  if 
dimensions  are  standardized  which  are  inconsistent  with  established 
electrical  standards  and  hence  cannot  be  followed  by  the  fuse  manu- 
facturers. 

With  the  fuse  that  is  IW  long  and  %"  in  diameter,  it  should  be 
possible  to  conform  to  the  ratings  recommended  with  comparative 
ease.  With  the  fuse  that  is  IM"  long  and  M"  in  diameter,  it  would 
be  possible  but  very  difficult.  But  with  the  small  size,  %"  by  %"  in 
diameter,  recognition  of  which  is  being  urged  from  the  floor  today, 
it  would  be  absolutely  impossible  to  make  a  30-  or  even  a  20-ampere 
fuse  which  would  conform  with  these  specifications.  Such  very  small 
fuses  ought  to  be  eliminated  from  consideration  or  else  the  ratings 
ought  to  be  so  modified  as  to  bring  them  within  the  possibilities  of  the 
dimensions.  I  do  not  wish  to  attempt  to  dictate  what  sizes  of  fuse 
shall  be  adopted  or  what  electrical  standards  shall  govern  their  cali- 
bration. That  has  been  very  well  covered  in  the  present  report. 
What  I  wish  to  point  out  is  the  fact  that  if  the  fuse  manufacturers 
are  to  serve  faithfully  the  automobile  trade,  the  standards  adopted 
by  this  Society  should  be  within  the  physical  limits  of  practical 
manufacture. 

Chairman  Zimmerschied: — In  case  the  question  should  arise  as 
to  which  specification  should  be  followed,  the  one  in  regard  to  size 
or  the  one  in  regard  to  rating,  the  rating  specification  would  have 
to  be  followed,  regardless  of  the  size  of  the  fuse.  If  it  met  the 
requirements  as  to  size  and  did  not  meet  the  requirements  as  to 
rating,  it  certainly  would  not  be  an  acceptable  fuse. 

Joseph  Bijur: — In  connection  with  that  there  may  be  a  misun- 
derstanding that  the  largest  rating  must  be  used  with  the  smallest 
fuse.  That  was  not  the  intention.  We  recommend  the  size  of  fuse 
to  be  one  of  two  sizes.  When  ratings  are  used  they  should  not  be 
ratings  such  as  as  7,  9  and  11,  but  should  be  confined  to  10,  20  and  30. 
If  a  man  has  to  make  a  30-ampere  fuse  he  may  make  it  of  the  larger 
size  if  he  wishes.     That  is  the  intention  of  the  report. 

A.  H.  Ehlei — I  would  like  to  ask  why  there  is  any  necessity  for 
fixing  a  maximum  size. 

Joseph  Bijur: — We  were  informed  that  the  larger  size  is  suffi- 
cient for  a  30-ampere  fuse.  If  that  is  so,  more  than  two  sizes  are 
unnecessary. 

Chairman  Zimmerschied: — Is  there  any  other  discussion  on  any 
point?  If  not,  a  motion  would  be  in  order  to  accept  this  report 
and  adopt  it  as  of  the  Standards  Committee  for  presentation  to  the 
Council,  with  a  view  to  its  presentation  to  the  Society  as  a  whole. 
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E.  S.  Foljambe; — I  move  that  the  report  be  adopted. 
(The  motion  was  seconded,  put  to  a  vote  and  carried.) 
(Vice-president  Wall  assumed  the  chair.) 


FRAME  SECTIONS* 

Chairman  Wall: — The  report  of  the  Frame  Sections  Division  is 
certainly  very  comprehensive.  I  think  that  the  Division  deserves 
considerable  credit  for  preparing  it  in  so  much  detail.  There  is  no 
question  that  detailed  specifications  of  this  kind  are  an  excellent 
tiling. 

J.  G.  Perrin: — Mr.  A.  L.  Riker  has  written  a  letter  suggesting 
that  there  be  included  in  the  list  giving  the  amount  of  drop  between 
top  of  side  rail  and  front  spring  bolt  center,  a  6"  side  rail,  calling 
for  a  drop  of  from  6%"  to  7".  I  think  that  is  a  very  good  point 
myself.     A  number  of  6"  side  rails  are  being  used  now. 

The  whole  idea  was  to  try  to  strike  a  composite  of  the  different 
proportions  used,  so  that  there  would  be  some  chance  for  the  frame 
makei-s  carrying  some  tools  in  stock  from  which  could  be  built  up 
almost  any  possible  design.  And  from  canvassing  the  frame  makers 
I  believe  this  report  coincides  as  nearly  as  possible  with  their  present 
practice. 

E.  S.  Foljambe: — I  suggest  that  the  report  be  adopted,  with  the 
addition  of  a  6"  member  with  a  6%"  to  7"  drop  between  top  of  side 
rail  and  front  spring  bolt  center. 

(The  report  was  amended  in  accordance  with  the  suggestion.) 

W.  M.  Newkirk: — As  I  understand  it,  these  recommendations 
cover  only  frames  for  elliptic,  semi-elliptic  and  platform  springs. 
The  cantilever  spring  requires  a  radically  different  frame,  I  think. 

Chairman  Wall: — It  will  require  a  somewhat  different  frame,  as 
the  strains  are  certainly  different  with  a  cantilever  than  with  either 
a  half  elliptic  or  three-quarter  elliptic  spring.  There  is  a  question 
whether  the  committee  have  taken  this  into  account. 

J.  G.  Perrin: — Yes,  that  question  has  been  raised,  but  it  was 
thought  hardly  advisable  to  attempt  the  collection  of  any  definite  data 
at  this  time.  A  man  who  is  using  a  certain  depth  of  frame  now  for 
semi-elliptic  springs,  say  a  5"  frame  section,  will  probably  be  forced 
to  the  6"  section  for  the  cantilever.  That  takes  care  of  the  additional 
strain  in  one  direction,  and  of  course  in  the  other  directions  the 
strains  are  taken  up  either  by  increasing  the  width  of  the  flange  or 
by  reinforcing  the  cross  members.  There  is  no  attempt  made  here 
to  specify  the  width  of  frame  flange  except  as  to  a  normal  section. 
So  in  the  width  of  the  flange,  in  the  installation  of  cross  members 


•For   Report  of   Frame   Sections  Division   see  January,    1915,   Bulletin, 
p&ge  224. 
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and  in  the  additional  depth  of  the  frame  sections  there  are  avenues 
open  for  meeting  the  cantilever  spring  situation. 

C.  E.  Davis: — I  suggest  that  the  report  of  the  Division  be  adopted 
as  covering  present  development,  subject  to  amendment  by  the  Divi- 
sion when  designs  including  cantilever  springs  are  adopted. 

(The  motion  was  amended  in  accordance  with  the  suggestion.) 
(The  motion  was  seconded,  put  to  a  vote  and  carried.) 


LOCK    WASHERS* 

E.  H.  Ehrman: — Lock  washers  suited  to  fillister  or  button  head 
machine  screws  are  equally  well  suited  to  hexagon  head  screws  of 
the  corresponding  body  sizes.  In  other  words,  a  washer  that  could 
be  used  under  the  type  of  machine  screw  having  a  head  of  the  small- 
est diameter  would  be  suitable  for  use  under  a  style  of  head  of  larger 
diameter.  The  case  has  a  parallel  in  lock  waashers  %"  and  larger; 
these  are  made  for  use  under  U.  S.  S.  nuts  so  that  one  type  of  washer 
answers  for  nuts  of  more  than  one  outside  dimension.  For  this  rea- 
son I  believe  that  one  washer  for  each  size  machine  screw  would  be 
adequate. 

C.  H.  Loutrel: — In  connection  with  the  size  of  lock  washers,  our 
plan  in  presenting  the  report  on  this  matter  was  to  get  an  idea  from 
the  machine  screw  makers  as  to  how  machine  screw  heads  vary  and 
then  to  do  exactly  what  Mr.  Ehrman  suggested,  design  a  lock  washer 
which  would  meet  the  demands  of  all  the  sizes  of  head. 

It  might  be  well  to  say  a  word  as  to  why  the  question  of  speci- 
fying material  in  lock  washers  was  dropped.  I  was  fortunate  enough 
to  be  allowed  to  meet  the  committee  and  explain  the  way  in  which  the 
railroads  have  been  specifying  lock  washers.  They  adopt  a  similar 
practice  to  that  in  use  in  specifying  railway  springs.  They  ask  the 
manufacturer  to  produce  an  article  to  a  specific  requirement  when 
finished  rather  than  tell  him  of  what  it  shall  be  made.  It  was  with 
that  idea  in  view  the  Lock  Washer  Division  recommended  that  no 
change  be  made  in  the  S.  A.  E.  standard.  At  a  meeting  held  pre- 
viously the  question  came  up  whether  the  chemical  composition  should 
not  be  specified  or  else  some  of  the  physical  properties.  It  was 
finally  decided  that  in  all  probability  the  manufacturer,  if  he  had  to 
meet  a  given  physical  specification  in  the  finished  goods,  would  pro- 
vide a  better  article  than  if  the  chemical  composition  of  the  material 
were  specified. 

(Upon  motion,  duly  seconded,  the  report  was  accepted  as  one  of 
progress.) 


•For  progress  report  of  I-.ook  Washer  Division,  see  January,  1915.  Bul- 
T.BTIN,  page  228. 
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ATTACHING  SIDE-OUTLET  CARBURETERS* 

C.  W.  Stiger: — The  Carbureter  Fittings  Division  has  given  the 
question  of  the  method  of  attaching  horizontal  or  side-outlet  car- 
bureters considerable  thought  and  discussed  the  matter  with  a  great 
many  interests,  with  the  result  that  it  is  prepared  to  recommend  the 
retention  of  the  present  standard  flange  dimensions  and  the  placing 
of  the  long  diameter  of  the  flange  in  a  vertical  plane. 

Chairman  Wall: — There  is  a  good  deal  that  can  be  said  on  this 
subject,  although  it  is  mostly  up  to  the  carbureter  manufacturer. 
There  is  at  present  certainly  a  great  demand  for  a  standard  method 
of  attaching  side-outlet  carbureters.  Nothing  is  stated  in  the  report 
in  regard  to  the  dimension  from  the  face  of  the  flange  to  the  center 
of  the  carbureter. 

C.  W.  Stiger: — It  would  be  very  difficult  to  specify  that,  for  the 
reason  that  various  manufacturers  by  necessity  have  to  vary  that 
distance. 

Chairman  Wall: — The  dimensions  would  naturally  vary  with 
different  sizes  and  makes  of  carbureters? 

C.  W.  Stiger:— Yes. 

C.  E.  Davis: — It  might  mean  a  great  deal  to  a  manufacturer 
whether  he  could  buy  a  different  make  of  carbureter  and  adapt  it  to 
his  car  without  a  number  of  changes  in  its  connections.  If  there  is 
any  way  in  which  the  carbureter  makers  can  establish  a  standard 
which  would  be  practical  for  the  different  makes,  it  would  be  well  to 
get  that  dimension  settled.  It  does  not  seem  an  insurmountable  point 
to  cover. 

C.  W.  Stiger: — It  would  probably  be  as  difficult  to  standardize 
that  feature  of  a  horizontal  carbureter  as  it  is  to  standardize  the 
height  of  a  vertical  carbureter,  which  it  has  never  been  possible  to  do. 
From  the  very  nature  of  their  construction  you  will  readily  see  that 
this  would  be  quite  impossible,  by  reason  of  the  different  principles 
of  the  various  carbureters  manufactured. 

Chairman  Wall: — A  good  many  of  the  automobile  manufacturers 
are  fighting  for  a  very  slight  difference  in  width  under  the  hood,  be- 
cause of  the  streamline  effect.  It  seems  that  it  would  be  important 
to  standardize  the  stated  dimension  if  this  could  be  done  without  too 
much  of  a  revolution. 

C.  £.  Davis: — When  a  manufacturer  has  a  line  of  carbureters  or 
connections,  he  does  not  desire  to  make  a  change  to  meet  the  condi- 
tions ,of  the  car  manufacturer.  On  the  other  hand,  his  market  is 
with  the  car  manufacturer.  If  there  is  a  way^  in  which  the  point 
could  be  settled  it  is  entirely  desirable  that  it  should  be  settled,  as  it 
would  mean  a  standard  practice  in  all  lines.  With  all  due  respect  to 
Mr.  Stiger,  this  does  not  appear  insurmountable.  In  some  types  of 
carbureter,  where  the  distance  is  very  short,  it  would  not  have  to  be 


*For  report  of  Carbureter  FittinKS  Division,  see  January,  1915,  Bullbtin, 
page  245. 
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increased,  whereas  in  the  case  of  those  wherewith  the  distance  is 
great,  it  might  have  to  be  decreased.  But  there  may  be  a  middle 
ground  for  each  type  where  the  desired  condition  can  be  reached. 

J.  E.  ScHiPPER : — I  would  like  to  to  know  if  there  is  any  real  good 
reason  for  having  the  bolts  in  the  vertical  plane.  It  seems  to  me 
that  if  the  bolts  are  in  the  horizontal  plane  there  is  greater  accessi- 
bility because  the  lower  bolt  is  very  often  concealed  behind  the  car- 
bureter in  the  vertical  method  of  bolting. 

C.  W.  Stiger: — That  was  very  thoroughly  discussed.  There  are 
many  reasons  for  the  recommended  method  of  vertical  bolting,  the 
first  of  which  is  that  the  weight  is  very  much  better  distributed  on 
the  flange.  It  is  practically  necessary  to  have  a  horizontally  operat- 
ing throttle  on  all  horizontal  carbureters  to  get  the  best  results.  It 
can  be  readily  seen  that  with  a  horizontal  flange  and  boltings  this 
would  be  quite  impracticable. 

J.  G.  Utz: — At  the  Standards  Committee  meeting  held  in  Novem- 
ber this  point  as  to  the  position  of  the  flange  was  brought  -up.  Both 
the  vertical  and  horizontal  methods  were  considered,  each  having  its 
disadvantages;  the  vertical,  inaccessibility,  the  horizontal,  interfer- 
ence with  the  throttle-shaft.  At  that  time  a  45-degree  flange,  which 
would  get  away  from  both  difliculties,  was  proposed  as  an  alternative. 
The  committee  was  to  report  on  that  at  this  time. 

Chairman  Wall: — It  developed  that  the  45-degree  construction 
would  involve  a  rather  complicated  foundry  process  and  it  was  there- 
fore not  followed  up. 

C.  W.  Stiger: — When  this  question  of  method  of  bolting  was  first 
brought  up,  there  was  considerable  diversity  of  opinion  among  the 
carbureter  manufacturers.  Now  practically  every  carbureter  manu- 
facturer concurs  in  the  recommendation  made  in  the  report. 

J.  E.  Schipper: — It  seems  to  me  that  the  dimension  from  the 
vertical  flange  to  the  center  line  of  the  carbureter  would  be  deter- 
mined by  the  small  amount  of  clearance  for  the  bolt,  by  the  hood 
and  by  the  necessity  for  hand  room.  Even  if  a  definite  dimension 
were  not  given,  a  minimum  and  maximum  would  be  a  needed  guide. 

Chairman  Wall: — That  would  help  but  if  the  dimension  referred 
to  is  not  specified  the  carbureter  manufacturer  will  take  care  of  the 
clearance.  As  soon  as  the  dimension  were  specified,  it  would  be  up 
to  the  carbureter  manufacturer  to  provide  room,  which  he  might  not 
be  able  to  do  unless  several  other  dimensions  were  given. 

C.  W.  McKinley: — I  believe  that  it  would  be  advisable  to*  recom- 
mend only  that  the  overall  width  of  the  carbureter  be  made  as  little  as 
possible,  to  keep  within  the  limitations,  so  as  to  give  the  carbureter 
men  a  much  better  chance  to  work  out  their  design.  You  cannot 
limit  the  carbureter  to  a  certain  space,  because  carbureter  design  is 
so  diversified  that  a  lot  of  them  would  not  fall  within  the  specifica- 
tions unless  the  latter  were  made  very  broad. 
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Chairman  Wall: — I  think  the  carbureter  manufacturers  will,  for 
their  own  preservation,  keep  the  width  as  little  as  possible.  If  it  is 
desired  to  have  a  dimension  added,  it  can  be  recommended  that  the 
Carbureter  Fittings  Division  look  into  the  question  further.  In  the 
meanwhile  a  motion  to  accept  this  report  is  in  order.  Unless  there 
is  further  suggestion. 

C.  E.  Davis: — I  move  the  acceptance  of  the  report  of  the  Division, 
with  the  suggestion  that  further  consideration  be  given  to  the  matter 
of  establishing  the  dimension  as  suggested  by  the  Chair  at  the  begin- 
ning of  the  discussion. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 

B.  B.  Bachman  : — Would  it  not  be  well  to  have  the  Division  give 
some  consideration  to  the  development  of  a  standard  list  of  unions 
for  use  on  flexible  tubing?  Several  companies  are  now  manufacturing 
a  flexible  type  of  tubing,  which  will,  I  believe,  be  used  in  commercial 
vehicles  especially.  I  think  there  is  no  standard  line  of  fittings  for 
use  with  this  flexible  tubing. 


SPEED  AND  MILEAGE  RATINGS  OF  ELECTRIC  VEHICLES* 

A.  J.  Slade: — Mr.  Chairman,  the  Electric  Vehicle  Division  has  the 
following  recommendations  to  offer  the  Standards  Committee  for 
adoption : 

SPEED  and  mileage  RATINGS 

Electric  vehicle  speed  ratings  shall  be  based  on  continuous  oper- 
ation with  one-half  load  over  hard,  smooth  and  level  roads  or  pave- 
ments at  the  actual  average  battery  voltage. 

Electric  vehicle  mileage  ratings  shall  be  based  on  the  rated  five- 
hour  discharge  capacity  of  the  battery  and  a  continuous  run  with 
one-half  load  over  hard,  smooth,  and  level  roads  or  pavements. 

These  recommendations  were  adopted  at  the  Standards  Com- 
mittee's last  meeting  but  were  incorporated  in  this  report  so  they 
could  go  before  the  Society  tomorrow. 

(Continues  reading  report  to  the  end.) 

F.  A.  Whitten: — Of  course,  we  realize  that  it  is  not  possible  to 
make  a  vehicle  take  the  exact  battery  discharge  rate,  but  the  supposi- 
tion is  that  the  battery  will  be  proportioned  nearly  to  the  vehicle. 
The  idea  was  to  get  some  common  standard  because  the  batteries 
vary  so  in  capacity. 

R.  McA.  Lloyd: — But  electric  vehicles  are  almost  all  run  six  or 
seven  hours  with  the  batteries  that  are  in  them. 

F.  A.  Whitten: — Not  necessarily  with  continuous  operation.  It 
is  very  unusual  for  electric  vehicles  to  run  continuously  six  or  seven 
hours  without  stops. 

•For  report  of  Electric  Vehicle  Division,  see  January,  1915,  Bulletin. 
pagre  230. 
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R.  McA.  Lloyd: — But  if  you  are  going  to  test  them  on  asphalt 
with  their  standard  battery  equipment,  most  of  them  are  going  to 
run  six  or  seven  hours. 

A.  J.  Slade: — This  recommendation  is  not  intended  to  describe 
a  particular  test  which  will  be  made  of  a  vehicle;  it  is  a  means 
of  defining  what  the  mileage  capacity  of  the  vehicle  is.  The  rating 
can  be  made  on  certain  predetermined  assumptions. 

F.  A.  Whitten: — While  the  mileage  will  vary  a  great  deal  with 
the  rate  at  which  the  battery  discharges,  this  is  a  matter  for  the 
manufacturer  to  settle  when  he  makes  his  machine.  He  has  to  have  a 
certain  factor  of  safety.  One  may  figure  on  a  greater  factor  of  safety 
than  another,  so  the  individual  manufacturer  has  the  right  to  make 
his  rating  anything  he  pleases,  knowing  what  the  efficiency  of  his 
particular  vehicle  may  be. 

Chairman  Wall: — I  think,  as  Mr.  Slade  says,  that  while  the 
recommended  specification  may  not  constitute  an  exact  test  of  any 
kind,  as  a  comparison  it  is  as  good  as  naming  any  other  length  of 
time.  All  that  is  wanted  is  a  standard  of  comparison.  For  instance, 
if  a  battery  were  capable  of  running  seven  or  eig^t  hours,  the  vehicle 
speed  would  be  greater  at  the  end  of  five  hours  than  would  be  the 
case  if  the  battery  were  capable  of  running  only  five  hours.  If  all 
were  tested  on  the  same  basis,  would  it  not  be  possible  to  get  very 
good  comparative  results? 

F.  A.  Whitten: — It  seems  to  me  that  would  show  in  the  manu- 
facturer's guarantee  of  mileage.  In  other  words,  if  a  man  has  a 
machine  which  will  run  a  great  deal  further  on  a  certain  power  con- 
sumption, he  can  guarantee  more  mileage  and  will  guarantee  more 
mileage,  and  will  have  just  as  good  a  safety  factor  of  reserve  as 
the  other  man  who  has  a  machine  that  is  not  as  efficient. 

A.  J.  Slade: — Each  manufacturer  will  guarantee  whatever  total 
mileage  he  chooses.  But  when  a  comparison  is  made  it  seems  neces- 
sary to  have  some  discharge  rate  in  order  that  we  may  define  what 
these  mileage  ratings  mean  and  make  them  comparable  between 
different  trucks. 

E.  R.  Whitney: — The  point  that  it  is  attempted  to  cover  is — 
What  is  the  battery  rating?  For  instance,  it  is  well  known  that 
with  some  batteries,  if  given  a  long  overcharge,  you  might  get  as 
much  as  25  per  cent,  greater  capacity  than  if  charged  in  the  normal 
way,  or  25  per  cent,  greater  than  the  catalogue  rating.  Now,  the 
question  is,  how  is  the  mileage  to  be  rated:  on  the  rated  capacity  of 
the  battery,  or  are  you  going  to  squeeze  all  you  can  get  out  of  it 
and  utilize  the  extra  25  per  cent.?  If  one  manufacturer  bases  his 
mileage  on  normal  capacity  and  the  other  on  the  extra  25  per  cent., 
we  have  no  common  basis  for  rating.  It  is,  therefore,  necessary  to 
specify  a  definite  basis  of  rating  the  battery  for  capacity. 

A.  J.  Slade: — This  definition  does  not  in  any  way  prevent  the 
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manufacturer  or  designer  from  providing  for  any  total  mileage  he 
may  see  fit. 

R.  McA.  Lloyd: — Yes,  but  what  is  the  object  of  the  rating? 

A.  J.  Slaoe: — To  give  a  basis  for  comparison.  As  a  matter  of 
fact,  consideration  has  been  given  to  this  subject  by  all  the  members 
of  the  Division,  which  is  composed  of  the  executives,  chief  engineers 
or  designers  of  all  the  manufacturers  of  electric  vehicles,  both  com- 
mercial and  pleasure,  that  are  represented  in  the  Society,  and  also 
representatives  of  the  battery  companies,  and  motor  manufacturers. 
They  all  took  part  in  the  discussion,  extending  over  a  period  of  several 
hours,  previous  to  our  last  Standards  Committee  meeting,  and  this 
was  the  net  result  of  the  deliberations.  It  was  the  consensus  of 
opinion  that  this  method  of  rating  mileage  gave  a  fairer  basis  of 
comparison  than  anything  else  that  was  proposed. 

R.  McA.  Lloyd: — Did  they  all  agree  to  the  forty-two  cell  equip- 
ment for  the  lead  battery?  This  is  not  going  to  be  the  practice 
of  some  manufacturers. 

J.  G.  Perrin: — Would  not  the  standards  vary  according  to  the 
weight  of  the  vehicles?  Some  of  the  lighter  vehicles  would  certainly 
have  different  motor  voltages  and  number  of  cells  than  the  heavier 
ones. 

A.  J.  Slade: — There  are  really  two  standards  at  present.  One 
of  the  leading  manufacturers  builds  a  line  of  motors  rated  at  80  volts 
for  use  with  lead  batteries.  Another  manufacturer  makes  practically 
the  same  motor,  as  far  as  its  construction,  capacity  and  so  forth  are 
concerned,  and  rates  it  at  85  volts.  Now  the  engineers  of  both  of 
those  manufacturers,  who  are  members  of  our  Division,  can  compro- 
mise on  the  dual  motor  voltage  ratings  recommended  in  order  that 
several  motors  made  by  different  manufacturers  but  of  practically 
the  same  characteristics,  will  have  their  characteristic  curves  laid 
out  so  that  the  manufacturer  of  electric  vehicles  can  take  either  one 
and  determine  the  motor  characteristics  without  making  tests  and 
researches  of  each  individual  motor.  Dual  voltage  rating  does  not 
affect  the  size  of  the  motor ;  the  capacity  of  the  motor  would  vary,  of 
course,  in  building  a  line  of  vehicles  from  small  to  large,  but  not 
the  voltage. 

J.  G.  Perrin: — What  I  referred  to  more  was,  would  you  have  the 
same  standard  for  a  thousand-pound  delivery  wagon  as  for  a  five-ton 
truck? 

A.  J.  Slade: — Yes,  the  same  voltage.  That  is  the  practice  now. 
A  thousand-pound  delivery  wagon,  with  a  small  battery,  would  be 
equipped  with  an  85-volt  motor,  if  the  General  Electric  Company 
built  it;  and  an  80- volt  motor  if  the  Westinghouse  Company  built  it; 
and  something  else  if  the  Crocker  Wheeler  Company  built  it.  A 
five-ton  truck  would  have  a  larger  battery  and  motor  but  the  voltage 
rating  would  not  be  affected.     This  is  merely  in  the  direction  of  the 
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manufacturers  of  motors  furnishing  information  which  the  electric 
vehicle  manufacturer  can  utilize  more  advantageously  than  under  the 
present  method,  in  which  there  is  no  uniformity. 

R.  McA.  Lloyd  : — I  want  to  point  out  what  this  really  means  as  to 
rating.  There  would  be  a  sort  of  S.  A.  E.  rating  for  the  mileage  of 
a  wagon.  As  an  illustration  a  truck  with  a  200-ampere-hour  battery, 
discharging  at  40  amperes  for  5  hours,  might  be  credited  with  an  S. 
A.  E.  rating  of  40  miles,  whereas  it  might  actually  go  60  miles. 

A.  J.  Slade: — Yes,  just  exactly  as  when  we  say  a  certain  sized 
gasoline  eng^ine  has  40  horsepower,  A.  L.  A.  M.  or  N.  A.  C.  C.  rating. 
On  the  block  one  will  give  considerably  more,  or  another  consid- 
erably less. 

R.  McA.  Lloyd: — The  only  question  in  my  mind  is  whether  it 
might  not  work  disadvantageously  to  somebody  who  is  required  by 
the  Government  or  some  other  purchaser  to  furnish  a  certain  mileage. 
That  is  all  the  rating  he  would  get  credit  for. 

A.  J.  Slade: — No,  not  at  all.  That  depends  on  the  skill  of  the 
designer.  In  fact,  it  would  work  to  the  advantage  of  the  manu- 
facturer. He  could  get  greater  than  the  S.  A.  E.  mileage  with  the 
same  equipment.     That  would   be  a  tribute   to   his   ability. 

R.  McA.  Lloyd: — He  could  not  help  getting  greater  mileage  out 
of  a  well  built  wagon,  as  it  does  not  take  the  five-hour  rating  of  the 
battery.    That  is  the  principal  objection  I  have. 

A.  J.  Slade: — I  know  of  instances  in  which  the  current  was  taken 
at  about  a  three-hour  rate. 

F.  A.  Written: — As  a  matter  of  fact  almost  any  manufacturer's 
rating  would  be  considerably  more  in  practice.  They  all  have  a  con- 
siderable margin  of  safety. 

Chairman  Wall: — Well,  gentlemen,  what  are  you  going  to  do 
with  this  report?     Do  you  wish  to  accept  it  or  to  change  it? 

E.  S.  Foljambe: — I  move  that  the  report  be  accepted  as  sub- 
mitted. 

(The  motion  was  seconded  by  Mr.  McKinley,  put  to  a  vote  and 
carried.) 


YOKE  AND  ROD  END  PINS* 

J.  G.  Utz  : — The  last  time  we  presented  a  report  on  the  subject  of 
yoke  and  rod  end  pins  it  was  considered  that  we  had  not  gone  finely 
enough  into  details  and  so  we  have  made  a  new  table.  I  call  attention 
particularly  to  the  distance  between  the  face  of  the  standard  S.  A.  E. 

•For  report  of  Miscellaneous  Division,  see  January,  1915,  Bulletin,  iiage 
234. 
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yoke  and  the  edge  of  the  cotter-pin  hole.  There  was  some  question 
whether  this  clearance  was  sufficient.  It  was  also  requested  that  the 
dimension  from  the  underside  of  the  head  of  the  pin  to  the  edge  of  the 
hole,  appear  on  the  table  for  drafting-room  convenience.  The  clear- 
ances as  worked  out  show  a  minimum  of  .0081"  and  a  maximum  of 
.0096",  which  in  the  opinion  of  the  committee  is  ample.  In  fact,  we 
have  examined  some  yoke  and  rod  ends  being  manufactured  and  deliv- 
ered to  customers  at  present,  in  which  the  clearances  are  not  as  much 
as  we  specify  on  this  table,  and  yet  they  seem  to  be  commercially 
possible.  The  difference  in  diameter  between  the  cotter-pin  hole  and 
the  cotter  pin  is  indicated.  This,  you  will  note,  is  considerable. 
Adding  that  clearance  to  the  clearance  first  above  mentioned,  we  have 
a  total  clearance  of  from  .021"  to  .023".  For  the  V4"  pin  we  stepped 
up  to  %"  diameter  cotter  pin.  The  point  was  brought  up  that  3/32" 
was  used  for  %"  bolts  in  the  S.  A.  E.  standard  bolt  list.  That  cotter 
pin  of  3/32"  bears  a  relation  to  the  root  diameter  of  the  thread  on  a 
half -inch  bolt.  But  in  this  case  the  diameter  is  a  full  half -inch.  Upon 
comparing  the  samples  to  these  dimensions  the  3/32"  cotter  pin  on  the 
^"  size  looked  altogether  too  small.  Working  it  out  in  this  manner 
we  believe  the  W  cotter  pin  is  correct.  That  calls  for  a  28  drill 
instead  of  a  36. 

Chaibman  Wall: — This  matter  certainly  seems  to  be  excellently 
worked  out.  There  is  no  question  that  the  point  of  allowing  plenty 
of  clearance  is  a  very  important  one,  as  it  has  a  bearing  on  ex- 
peditious, economical  manufacture. 

C.  E.  Davis: — I  move  the  adoption  of  this  portion  of  the  report 
as  presented. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 


PITCH  OF  THREAD  ABOVE  1%"  DIAMETER* 

J.  G.  Utz: — The  next  topic  of  the  report  of  the  Miscellaneous 
Division  is  pitch  of  thread  above  1%"  diameter.  We  recommend  two 
series  of  pitches,  which  seems  to  be  quite  necessary.  The  recom- 
mendations refer  merely  to  the  pitch,  having  nothing  to  do  with  the 
bolts  or  nuts  or  limits  or  any  of  the  other  possibilities,  merely  the 
number  of  threads  per  inch.  We  propose,  from  an  inch  and  a  half  up, 
to  have  coarse  and  fine  threads. 

The  coarse  threads  to  be  as  follows:  Beginning  at  1%"  and  ad- 
vancing by  %"  increments  and  extending  to  2%"  inclusive,  12  threads 
per  inch. 

I  call  attention  here  that  twelve  threads  per  inch  is  the  S.  A.  E. 
standard  pitch  for  1^"  diameter  bolts  or  screws. 

Beginning  with  3"  and  advancing  by  %"  increments  to  5%*  inclu- 
sive, 10  threads  per  inch. 


*  For  report  of  Miscellaneous  Division  see  January,  1915,  Bulletin,  page  234. 
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Beginning  with  6"  and  advancing  by  %"  increments  up,  8  threads 
per  inch. 

The  data  we  collected  show  that  only  one  or  two  manufacturers 
use  threads  above  6"  diameter  and  they  were  within  8".  As  to  the 
binding  effect  of  the  threads  up  to  8"  diameter,  considering  the  rail- 
road standard  and  several  other  standards,  it  seems  that  eight  threads 
is  satisfactory.  There  was  a  question  whether  the  pitch  should  be 
six,  but  we  believe  that  where  dimensions  above  eight  inches  are 
used  in  motor  car  work  it  is  not  necessary  to  hold  anything  very 
tightly.  They  are  used  on  spanner  rings,  hub  caps  and  such  devices, 
where  not  very  much  pressure  is  exerted. 

In  the  fine  thread  standard,  as  submitted  at  the  November  meet- 
ing, we  have  made  a  little  change.  We  had  proposed  to  use  eighteen 
threads  per  inch  from  IW  to  3".  The  discussion  brought  out  at  that 
time  and  subsequent  consideration  in  committee  meetings  has  led 
us  to  recommend  16  threads  right  straight  through.  The  slight  differ- 
ence between  16  and  18  seems  to  make  it  unnecessary  to  have  two 
sizes.  One  is  much  easier  to  remember  and  work  to.  Therefore  we 
have  changed  our  recommendation  to  read  "The  fine  threads  to  be 
as  follows:  Beginning  with  1%"  and  advancing  by  %"  increments 
up,  16  threads  per  inch." 

The  form  of  thread  is  to  be  U.  S.  Standard. 

It  was  suggested  that  in  all  cases  above  3"  diameters  we  advance 
by  hi"  increments.  We  believe  that  that  matter  will  work  itself 
out  with  the  tap  makers;  that  while  the  %"  increment  may  be  the 
S.  A.  E.  standard,  they  may  not  carry  the  large  dimensions  in  stock, 
because  dies  of  that  size  are  quite  expensive.  They  will  probably  be 
made  only  on  order. 

The  committee  believes  this  recommendation  is  ready  to  submit 
to  the  Society  in  its  simplified  form. 

C.  E.  Davis: — I  move  the  adoption  of  this  portion  of  the  report. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 


FLAT  FAN-BELT  WIDTHS* 

J.  G.  Utz: — The  next  subject  of  the  Miscellaneous  Division  report 
is  fiat  fan-belt  widths.  This  se^ms  like  a  very  simple  proposition. 
Judging  from  the  sizes  of  fan  belt  presented  to  the  market  by  makers 
of  woven  cloth  belts,  I  believe  these  makers  are  quite  uncertain 
what  widths  they  should  make.  Widths  from  %"  up  to  1%"  are 
found.  It  seems  to  be  the  best  engineering  practice  to  have  the  upper 
limit  of  1^/4"  and  the  lower  limit  %",  with  one  size  between.  Belts 
less  than  %"  wide  give  trouble  by  twisting,  if  they  get  a  little  loose; 
and  it  seems  that  an  IVi"  belt  ought  to  swing  as  large  a  fan  as 
anybody  would  care  to  use. 


•For  report  of  Miscellaneous  Division,  see  January,  1915,  Bulletin,  page 
234. 


Digitized  by 


Google 


FAN-BELT  WIDTHS  293 

E.  S.  Foljambe: — What  about  the  man  who  drives  electric  instru- 
ments by  the  fan  belt?    I  have  seen  fan  belts  two  inches  wide. 

J.  G.  Utz  : — That  is  special,  not  standard  practice. 

A  Member: — I  would  like  to  ask  whether  the  committee  decided 
anything  in  regard  to  the  thickness  of  the  belt? 

J.  G.  Utz: — The  matter  of  thickness  was  discussed.  It  was  felt 
that  the  thickness  of  the  belt  had  very  little  to  do  with  the  design 
of  fan  pulleys,  either  on  the  fan  or  on  the  motor,  and  that  thicl^ness 
would  be  more  or  less  optional,  being  partly  dependent  on  the  diameter 
of  pulleys  used.  When  very  small  pulleys  are  used  not  quite  so 
thick  a  belt  is  wanted.  We  might  carry  the  matter  a  little  too  far 
and  make  it  too  complicated  by  trying  to  specify  anything  except  the 
width.  The  leather  belt  can  be  used  thicker  than  some  of  the 
woven  belts,  and  we  might  be  working  an  injustice  to  some  by  laying 
down  a  standard  of  thickness,  which  makes  very  little  difference  in 
design. 

J.  G.  Perrin: — I  would  like  to  recommend  that  the  figures  named 
be  specified  as  maximum.  There  are  no  tolerances  allowed  at  all. 
I  also  recommend  that  the  minimum  distance  between  the  flanges  on 
the  pulleys  be  specified,  because  if  there  is  not  the  right  clearance 
there  the  belt  will  ride  on  the  flanges.  If  there  is  a  maximum  in 
fan  belt  width,  and  a  minimum  distance  between  the  flanges  on  the 
pulley,  they  will  insure  the  proper  fit  of  the  belt. 

J.  G.  Utz: — We  ran  right  into  that  the  first  thing.  It  was  our 
impression  that  that  would  be  rather  laying  down  rules  for  the 
engrineer  to  be  guided  by.  Most  designers  and  engineers  have  differ- 
ent opinions  on  such  things  as  that.  If  we  standardize  the  width 
of  the  belt,  the  question  of  limits  comes  up,  and  we  were  rather 
glad  to  receive  a  discussion  on  that.  But  as  to  the  amount  of 
clearance  in  the  pulley,  if  the  designers  have  the  fan  belt  width,  they 
can  work  that  out  to  suit  themselves. 

J.  G.  Perrin: — Yes,  if  the  fan  belt  itself  is  made  the  maximum. 
That  automatically  covers  that  point,  I  believe. 

J.  G.  Utz: — The  viewpoint  was  that  the  standard  would  be  useful 
in  this  manner:  the  designer  would  proceed  until  he  reached  the  point 
of  the  width  of  the  fan  belt;  his  data  book  would  show  him  what 
widths  are  standard,  obtainable  on  the  open  market,  and  he  would 
have 'something  to  guide  his  future  design;  merely  giving  a  point 
of  relation  between  the  fan-belt  maker  and  the  fan  and  motor  maker, 
being  a  sort  of  connecting  link  between  parts  of  the  work. 

F.  A.  Whitten  : — I  rather  agree  with  Mr.  Perrin  that  there  would 
be  some  differences  as  to  what  that  inch  and  a  quarter  means.  It 
should  be  stated  as  the  maximum,  because  I  believe  the  belt  manu- 
facturers do  not  know  what  a  sixteenth  of  an  inch  is.  You  get  1%" 
belts  that  are  1  5/16"  and  1  3/16". 

E.  H.  Ehrman: — It  is  possible  we  might  get  into  trouble  with 
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respect  to  such  a  specification  because  a  leather  belt  in  the  making 
is  stretched  and  if  it  is  exactly  to  the  nominal  width,  it  may,  after 
it  has  been  in  the  roll  or  coil  for  some  time  shrink  in  length  and 
increase  in  width  and  thickness,  so  that  it  would  then  be  a  trifle  more 
than  the  nominal  width.  This  would  amount  to  much  less  than  1/16'' 
in  the  width  under  consideration.  At  the  same  time,  I  think  it  would 
be  unwise  at  this  time  to  place  any  limits  on  belt  widths. 

Chairman  Wall: — It  seems  that  we  should  have  a  maximum  limit 
whether  we  have  a  minimum  or  not. 

J.  G.  Perrin  : — I  think  that  if  it  is  merely  recorded  that  the  figures 
are  maximum,  a  slight  reduction  in  width  would  not  cut  much  figure. 
But  the  belts  should  be  no  wider.  For  instance,  a  man  makes  his 
pulleys  and  grives  1/16  or  1/32  clearance,  and  the  belts  come  a  little 
wider  than  he  figured  on,  then  he  runs  into  trouble.  Whereas  if 
his  inspection  department  makes  sure  that  the  belts  are  no  wider 
than  specified,  the  necessary  clearance  would  be  taken  care  of  auto- 
matically, because  a  %"  lessening  of  width  will  not  do  as  much 
harm  as  a  1/64"  increase  might,  depending  on  the  clearance.  I  have 
seen  woven  belts  which  varied  considerably  in  width,  and  the  edges 
seemed  to  fray  out  a  good  deal.  Of  course  with  leather  belts  the 
edges  are  different.  I  move  that  the  word  ''maximum"  be  added  to 
the  figures  of  width  st>ecified. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 

Chairman  Wall: — Is  there  any  further  discussion  on  these  fan 
belts? 

E.  H.  Ehrman  : — I  move  that  the  report  be  accepted. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 

HOSE  CLAMPS 

J.  G.  Utz: — The  matter  of  hose  clamps,  assigned  to  the  Miscel- 
laneous Division,  we  gave  some  consideration,  immediately  encounter- 
ing the  fact  that  before  we  can  step  from  the  pipe  to  the  clamp  we 
must  have  the  hose.  We  will  collect  some  data  as  to  hose  connec- 
tions which  we  may  submit  in  connection  with  hose  clamps  recom- 
mendations, giving  a  table  of  dimensions.  The  diameters  and  plies 
of  water-pump  hose  are  quite  variable.  We  may  be  able  to  specify 
or  standardize  inside  and  outside  diameters  of  hose  and  a  series  of 
lengths  for  each  combination  of  diameters,  giving  the  hose  manu- 
facturer a  chance  to  prepare  some  sort  of  a  stock. 

COTTER  PINS 

The  matter  of  cotter  pins  is  a  complicated  one,  in  spite  of  the 
fact  that  it  looks  simple.  The  report  will  have  to  be  a  tabulation 
something  in  the  nature  of  the  steel  tubing  data  sheet,  which  at  one 
time  was  reduced  from  over  1600  sizes  down  to  160. 
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ROLLER  BEARING  SIZES* 

J.  J.  Jennings: — The  report  of  the  Ball  and  Roller  Bearings 
Division  is  merely  one  of  progress.  The  committee  has  prepared 
a  table  of  suggested  stock  sizes  of  taper  roller  bearings.  This  is 
only  very  temporary.  It  will  be  sent  for  criticism  to  people  who  are 
users  of  this  type  of  bearing.  When  these  opinions  are  given  they 
will  probably  be  tabulated  and  at  the  next  meeting  there  will  be 
something  definite  to  propose. 

Some  steps  have  also  been  taken  to  standardize  the  complete  thrust 
bearing,  but  no  report  on  the  subject  is  ready. 

C.  W.  McKinley: — I  move  we  accept  the  report  of  the  committee 
as  a  report  of  progress. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.!) 


SPRINGS  DIVISION  REPORTJ 

Chairman  Wall: — The  Springs  Division  report  covers  the  ground 
of  a  remarkably  broad  subject  very  thoroughly.  One  thing  in  the 
report  might  have  been  expressed  more  clearly.  It  reads  "The  test 
to  be  made  by  inserting  two  3'  bars  in  the  eyes,  the  ends  not  to  be 
more  than  %"  out  of  true  with  each  other  or  with  the  main  leaf." 

It  appears  that  the  word  "parallel"  should  be  inserted. 

C.  W.  McKinley: — We  had  considerable  discussion  in  regard  to 
that  paragraph  in  committee;  in  fact,  we  argued  it  pro  and  con  for 
about  an  hour  and  finally  thought  we  had  it  worded  so  it  would 
be  perfectly  clear,  because  we  say  that  the  eyes  of  the  main  leaves 
must  be  parallel  and  square  to  the  main  leaf  and  parallel  to  each 
other,  and  then  specify  that  the  tests  are  to  be  made  by  inserting 
the  two  3'  bars,  the  ends  not  to  be  more  than  three-eighths  out  of 
true  with  each  other.  For  instance,  if  you  had  the  spring  on  a  flat 
plate  and  one  end  of  the  test  bar  should  rise  vertically,  say  the  left 
of  the  spring,  and  the  other  rise  vertically  to  the  right  of  the  spring 
on  one  end,  they  might  be  parallel  in  one  plane  but  would  not  be 
parallel  with  each  other  in  all  planes.  If  you  measured  directly 
between  the  two  it  would  give  you  more  than  three-eighths  inch  out 
of  true,  because  measuring  from  the  one  end  to  the  other,  if  it  was 
three-eighths  inch  out  of  true  in  this  way  in  the  horizontal  plane, 
taking  a  diagonal  length  it  would  always  give  you  a  little  more, 
always  be  one  sixty- fourth  or  one  thirty-second  more;  so  we  consid- 
ered that  the  definition  would  hold  true  in  any  case. 

Chairman  Wall: — It  has  been  remarked  that  it  should  be  speci- 
fied how  far  through  the  eyes  the  bars  should  be  put;  in  other  words, 

♦  For  report  of  Ball  and  Roller  Bearings  Division,  see  January,  1915,  Bul- 
letin, page  233. 

t  The  Ball  and  Roller  Bearings  Division  report  was  presented  at  the  An- 
nual Meeting  of  the  Society  as  a  progress  report  only. 

t  For  report  of  the  Springs  Division,  see  January,  1915,  Bulletin,  page  237. 
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if  they  were  put  only  half  way  through,  that  would  make  fifty  per 
cent,  difference. 

W.  M.  Newkirk: — That  would  make  no  difference;  if  you  have 
three  feet  sticking  out  one  side,  you  would  get  the  same  result. 

C.  W.  McKinley: — As  long  as  both  bars  are  inserted  the  same 
distance. 

Chairman  Wall: — That  means  a  %"  difference  in  the  distance 
between  the  ends? 

C.  W.  McKinley: — Yes.  In  the  test  itself  it  is  almost  impossible 
to  make  a  mistake.  It  appears  probably  a  little  confusing  in  the 
language,  but  we  have  not  found  any  trouble  in  applying  it. 

Chairman  Wall: — In  regard  to  the  name  ^'one-quarter-elliptic 
cantilever/'  I  understand  the  committee  have  threshed  this  over 
pretty  carefully,  but  it  looks  to  me  as  if  this  is  a  quarter  elliptic 
spring.  I  was  just  reading  the  definition  of  a  cantilever  in  the 
dictionary,  though  I  realize  that  in  these  things  we  are  the  ones 
who  determine  the  nomenclature.  According  to  the  dictionary  a 
cantilever  is  a  "long,  bracket-like  truss,  supported  upon  a  pier  and 
balanced  or  counterweighted."  Would  you  say  that  this  quarter 
elliptic  cantilever,  as  it  is  called,  is  balanced  or  counterweighted  ? 
That  we  know  is  the  requisite  of  a  true  cantilever.  I  would  very 
much  like  to  have  any  of  the  committee  tell  us  wherein  the  "one- 
quarter-elliptic  cantilever"  differs  from  a  quarter  elliptic  spring. 

W.  L.  Bliss: — As  a  strictly  technical  definition  of  a  cantilever,  it 
seems  to  me  it  might  be  well  to  bear  in  mind  the  definition  adopted 
by  bridge  engineers,  namely,  that  a  cantilever  as  distinguished  from 
a  truss,  is  a  beam  in  which  the  maximum  bending  moment  and  the 
maximum  shear  occur  at  the  same  section,  whereas  in  a  truss  the 
maximum  moment  and  the  maximum  shear  do  not  occur  at  the  same 
section. 

In  the  case  of  Fig.  1,  there  could  be  no  question  that  the  maximum 
bending  moment  and  the  maximum  shear  both  occur  at  the  first 
fastening  nearest  the  outer  end  of  the  spring.  The  maximum 
shear  and  maximum  bending  moment  in  Fig.  2  may  occur  at 
both  points  of  fastening  as  this  is  a  type  of  balanced  canti- 
lever. In  the  case  of  Fig.  3,  the  maximum  shear  and  the 
maximum  bending  moment  occur  at  the  same  point  that  they 
do  in  Fig.  1.  In  the  case  of  a  half  elliptic  spring,  however, 
the  maximum  shear  and  the  maximum  bending  moment  would  not 
occur  at  the  same  point,  as  such  a  construction  is  a  truss.  Therefore, 
the  definition  of  cantilever  adopted  by  bridge  engineers  would  apply 
to  springs  as  well  as  it  would  to  other  forms  of  construction.  No 
matter  how  rigid  a  structure  may  be,  it  is  subject  to  deflection  under 
load  and  unless  loaded  beyond  the  elastic  limit  complete  recovery 
will  take  place  after  removing  the  load.  A  spring  like  those  under 
discussion  is  simply  a  beam  so  constructed  as  to  admit  of  great  defiec- 
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Fkj.    1.     C)ne-<iuaiter-elll|)l!t'   Cantilever. 


Kip.   2.      Half-elliptic  Cantilever. 


Fip,    .T.      l>nuliU*-niu'-<iuarter-i*llliitif  (\intil«»vi'r. 

lion  without  rupture,  and  as  a  spring  is  stiffened  it  approaches  in 
characteristics  those  of  a  rigid  truss  or  cantilever,  as  the  case 
may  be. 
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Chairman  Wall: — I  think  the  point  is  very  well  taken  in  regard 
to  the  stress  and  the  bending  moment.  But  what  I  do  not  quite 
see  is  wherein  a  quarter  elliptic  is  different  or  how  otherwise  you 
would  attach  a  quarter  elliptic. 

W.  L.  Bliss: — I  quite  agree  that  Fig.  1  represents  either  a  canti- 
lever spring  or  a  quarter  elliptic.  It  is  purely  a  question  of 
nomenclature. 

W.  M.  Newkirk: — I  think  that  a  distinction  must  be  drawn  be- 
tween a  spring  such  as  Fig.  1,  which  is  a  complete  unit,  and  a  some- 
what similar  spring,  such  as  the  upper  member  of  a  three-quarter 
elliptic  spring.  The  latter  in  itself  is  undoubtedly  a  cantilever,  but 
it  should  not  be  given  that  name  because  it  is  not  the  entire  spring, 
and  the  spring  as  a  whole  has  its  own  well-established  name. 

C.  W.  McKinley: — The  cantilever  in  this  case,  according  to  the 
opinion  of  most  of  the  members  of  the  committee,  does  not  refer  to 
the  form  of  the  spring,  but  the  form  of  suspension.  The  spring  itself 
is  determined  by  the  qualifying  name  "quarter  elliptic,"  and  the 
method  in  which  the  spring  is  used  is  determined  by  "cantilever." 
It  is  a  different  method  of  suspension  than  used  with  the  ordinary 
half  elliptic,  three-quarter  elliptic  or  platform,  and  to  designate  that 
type  where  the  spring  itself  is  carried  on  the  chassis  and  supported 
at  one  point  only,  the  shackle  point  at  the  axle,  we  desired  to  employ 
the  word  "cantilever"  in  conformity  with  general  usage.  Strictly 
speaking  none  of  these  three  types  is  on  absolute  cantilever.  If  one 
wanted  to  hold  to  the  dictionary  definition,  "cantilever"  would  not 
apply  to  them  exactly. 

J.  G.  Utz: — The  term  "cantilever"  is  applied  to  a  beam  which  has 
practically  no  deflection,  or  at  least  very  small  deflection.  The  term 
cantilever  is  entirely  foreign  to  a  spring,  where  the  deflection  is  con- 
siderable. 

It  is  further  of  interest  to  note  in  respect  to  the  matter  of  maxi- 
mum stress  and  maximum  shear  which  Mr.  Bliss  brought  up,  as  to  the 
quarter-elliptic  cantilever,  as  described  in  the  report,  that  most 
springmakers  endeavor  to  produce  uniform  stress  throughout  the 
entire  length  of  the  spring. 

It  is  further  to  be  noted  that  what  is  called  the  quarter-elliptic 
cantilever  is  being  used  on  a  number  of  cars,  and  being  referred  to 
as  a  cantilever  spring  without  any  further  indication  as  to  what 
portion  of  the  ellipse  it  is. 

It  seems  to  me  that  the  matter  is  so  confused  that  the  Nomen- 
clature Division  should  decide  upon  it. 

W.  M.  Newkirk  : — I  move  the  adoption  of  the  report. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.*) 

•The  report  of  the  Springs  Division  was  not  considered  for  adoption  at  the 
Annual  Meeting  of  the  Society,  owing  to  insufficient  attendance  at  the  time 
11  was  presented. 
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G.  L.  MosKOVics: — It  is  pretty  generally  agreed  that  the  chief 
value  of  standard  nomenclature  is  for  the  man  in  the  street.  That 
is,  the  engineer  understands  the  various  terms  which  are  used  to 
designate  any  part,  but  some  confusion  exists  on  the  part  of  the  owner 
as  to  what  is  meant  by  "piston  pin"  in  one  case,  or  "wrist-pin"  or 
"gudgeon  pin,"  and  so  on.  We  are  working  with  a  view  to  standard- 
izing the  nomenclature  used  in  parts  catalogues,  which  of  course  will 
serve  in  the  drafting-room  as  well. 

Chairman  Wall: — Those  who  are  not  intimately  acquainted  with 
a  proposition  of  this  kind  and  have  not  gone  into  it  very  deeply  hardly 
realize  how  much  work  it  requires.  You  can  see  that  there  is  a  great 
amount  of  work  ahead  of  this  committee.  It  is  a  subject  on  which 
we  have  had  considerable  difficulty  in  getting  very  far  advanced. 
It  appears  that  the  office  has  now  not  only  made  considerable  head- 
way, but  mapped  out  an  excellent  system.  A  discussion  on  the 
subject  in  detail  would  probably  last  several  years,  but  there  may  be 
some  points  that  are  worth  bringing  out  which  the  committee  would 
like  to  have  brought  out. 

J.  E.  Schipper: — Under  the  general  division  II,  subdivision  A,  the 
transmission  is  mentioned.  I  think  there  has  been  a  tendency  towards 
calling  that  part  of  the  transmission  which  comprises  the  trans- 
mission gears,  the  gearset,  which  I  think  is  a  logical  thing  to  do, 
because  the  transmission  itself  refers  to  the  gearset  as  well  as  the 
shaft,  the  universal  joints,  the  rear  axle  and  anything  that  takes  the 
drive  from  the  motor  to  the  rear  axle  or  the  rear  wheels.  I  think  it 
would  be  a  wise  move  to  adopt  that  policy  and  call  that  part  of  the 
transmission  the  gearset.  Then  it  would  be  the  gearset,  gearset  case 
and  all  the  other  subdivisions  that  logically  come  under  that  head. 

G.  L.  MosKOVics: — This  list  does  not  attempt  to  go  at  all  into 
nomenclature  per  se,  the  idea  being,  for  example,  that  the  subdivision 
"transmission"  will  be  taken  under  consideration  by  the  manufacturers 
of  transmissions  and  their  recommendations  as  to  the  actual  names 
to  be  used  taken  under  advisement.  While  we  tried  to  select  the 
names  as  nearly  as  we  could  according  to  standard  practice,  yet  they 
are  not  set  forth  as  recommendations  for  nomenclature;  they  are 
simply  indications  of  how  far  any  one  group  of  parts  will  extend  in 
determining  upon  the  nomenclature  in  general. 

N.  B.  Pope: — We  have  already  adopted  the  practice  of  having  the 
Standards  Committee  Divisions  introduce  the  subject  of  nomenclature 
in  their  reports.  It  seems  to  me  that  that  idea  is  a  good  one.  Far 
be  it  from  me  to  suggest  that  we  saddle  the  Divisions  with  the  task  of 
thoroughly  naming  all  the  parts  involved  in  their  subjects,  but  I  do 
think  it  would  be  well,  after  information  such  as  has  been  described 
here  is  obtained,  to  submit  it  to  the  various  Divisions  for  their  infor- 

•For  report  on  Nomenclature,  see  January,  1915,  Bulletin,  page  248. 
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mation  and  criticism ;  because  they  are  composed  of  men  who  are  ex- 
pert in  the  various  lines  and  their  points  of  view  would  be  good  and 
their  criticism  worth  while.  It  ought  to  do  them  good  to  have  their 
attention  called  to  the  importance  of  nomenclature. 

Chairman  Wall: — That  sounds  like  a  good  suggestion,  provided 
it  would  not  take  too  much  time.  It  takes  a  great  deal  of  time  to  get 
any  of  these  things  through  a  Division. 

N.  B.  Pope: — My  idea,  Mr.  Chairman,  was  that  lists  should  be  made 
up  by  the  manufacturers  of  the  respective  parts  and  submitted  to  the 
divisions   for  criticism  only. 

Chairman  Wall: — I  think  that  probably  the  present  committee 
would  approve  of  that.  At  present  the  main  object  is  to  get  the 
names  introduced.     Criticism  will,  of  course,  come  afterwards. 

K.  W.  Zimmerschied: — Everyone  has  a  different  idea  as  to  how 
parts  of  a  car  should  be  grouped  together,  and  as  to  what  should  be 
the  ruling  principle  in  naming  these  groups  and  parts.  I  think  we 
will  never  get  very  far  in  this  work  of  nomenclature  until  we  decide 
upon  a  fundamental  program,  and  then  fill  in  the  details,  agreeing  to 
take  the  result  as,  in  the  main,  final;  because,  the  moment  we  begin 
to  argue  about  the  details  of  the  names  themselves,  our  chance  of 
success  is  lost. 

This  problem  is  to  an  exceptional  degree  an  arbitrary  one,  and  it 
is  only  by  giving  our  common  consent  to  abide  by  the  results  of 
careful  and  deliberate  arbitration  that  we  can  hope  to  progress  in  it. 

B.  B.  Bachman: — Do  I  understand  correctly  that  the  tendency  on 
the  part  of  the  Nomenclature  Committee  at  the  present  time  is  to 
extend  their  energies  towards  the  recommending  of  a  standard  system 
of  numbering  for  parts  catalogues? 

G.  L.  Moskovics: — That  is  incidental  to  nomenclature. 

B.  B.  Bachman: — I  think  they  have  a  pretty  big  job  if  they  are 
going  to  take  all  the  names  they  have  to  draw  on  and  arrange 
numbers  for  the  spare  parts  catalogue;  they  have  my  utmost  sym- 
pathy. I  have  had  the  pleasure — I  think  you  might  call  it  the 
punishment — of  fixing  up  two  parts  catalogues  during  the  last  five 
years  for  our  own  organization,  and  everybody  who  has  had  a  hand 
in  that  job  has  gotten  thoroughly  cursed  by  everybody  that  did  not 
have  a  hand  in  it;  and  I  can  say  if  you  try  to  arrange  that  for 
the  whole  industry  you  have  got  a  job  on  your  hands  that  you  will 
wish  you  had  left  alone. 

Chairman  Wall: — I  know  of  no  subject  on  which  there  is  such  a 
wide  variation  of  opinion  as  on  this.  As  Mr.  Zimmerschied  said  a 
few  minutes  ago,  we  will  have  to  adopt  some  one's  idea  and  let 
him  go  ahead  and  work  it  out,  or  we  will  get  nowhere  at  all.  As 
far  as  numbering  the  parts  is  concerned,  I  think  that  is  very  much 
a  secondary  matter,  and  that  the  getting  of  names  is  certainly  more 
important.  If  we  ever  succeed  in  getting  standard  names  for  parts, 
the  numbering  would  come  in  very  easily. 
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R.  McA.  Lloyd: — I  believe  the  method  that  has  been  adopted  is 
quite  proper  and  advantageous,  and  I  have  no  doubt  the  committee 
are  very  willing  to  receive  suggestions  from  any  Divisions  of  the 
Standards  Committee  or  any  one  else  who  would  help  them.  Event- 
\ially  I  suppose  this  matter  will  be  combed  over  a  good  deal  by  all 
the  groups  in  the  Society  before  we  actually  publish  what  we  think 
can  be  adopted.  This  report  is  merely  for  suggestion  and  discussion 
at  this  time.    But  let  us  say  that  something  is  being  done. 

Chairman  Wall: — That  seems  to  be  the  idea. 

(On  motion,  duly  seconded,  the  report  was  ordered  accepted.*) 


PNEUMATIC  TIRE  STOCK  SIZESf 

Chairman  Wall: — There- is  no  doubt  that  the  report  of  the 
Pleasure  Car  Wheels  Division  will  cause  a  great  advance  and  be  a 
great  help  to  both  the  manufacturers  of  tires  and  the  automobile 
manufacturers.  Is  there  discussion  on  it?  We  would  like  to  bring 
out  any  points. 

F.  F.  Phillips: — I  move  its  adoption  as  read. 

C.  C.  Carlton: — Mr.  Chairman,  before  this  report  is  adopted  it 
might  be  well  to  call  the  attention  of  the  members  to  the  fact  that 
it  contains  quite  a  radical  recommendation.  It  says,  "Even  tire  sizes 
are  for  manufacturers  and  consumers.  Odd  or  over  size  tires  are 
for  consumers  only."  That  is  very  different  from  the  present  practice 
of  tire  manufacturers.  In  the  list  of  sizes  for  consumers  only  you 
will  recognize  many  tire  sizes  which  are  being  used  as  initial  equip- 
ment by  the  car  manufacturers  at  the  present  time. 

Chairman  Wall: — How  are  we  going  to  get  car  manufacturers 
to  not  use  those  sizes  which  are  for  consumers  only? 

E.  R.  Hall: — The  point  was  made  at  one  of  our  meetings  that 
one  of  the  large  car  manufacturers  was  equipping  his  cars  with  32  x 
3^  rims  and  33  x  4  oversize  tires,  as  initial  equipment.  I  think  that 
in  a  number  of  cases  it  has  been  shown  that  a  car  manufacturer 
could  use  a  32  X  4  rim  and  a  32  x  4  tire  (which  would  give  him 
the  tire  diameter  he  originally  desired  when  he  designed  his  car 
for  a  32  X  3^  tire),  and  could  purchase  this  even  size  equipment 
at  the  same  or  a  little  lower  price  than  he  would  have  to  pay  for  the 
larger  size  33  x  4  tire,  even  though  the  32  x  3^  rim  costs  a  little 
less  than  the  32  x  4. 

We  think  the  car  manufacturers  will  appreciate  the  fact  that  if 
they  put  on  even  size  tires,  as  initial  equipment,  they  will  give  much 


•The  report  was  submitted  and  approved  as  one  of  progress  at  the  1915 
annual   meeting  of  the   Society. 

tFor  report  of  FMeasure  Car  Wheels  Division,  see  January,  1915,  Bitllettn, 
page  247. 


Digitized  by 


Google 


302  S.  A.  E.  BULLETIN 

more  satisfaction  to  their  consumers,  because  the  consumer  will  have 
an  opportunity  to  put  an  oversize  tire  on  his  orig^inal  rim  equipment. 

Henry  M.  Leland: — I  am  not  familiar  enough  with  this  report 
to  talk  intelligently  about  it.  I  think  that  if  it  simplifies  the  matter 
or  makes  it  more  effective  in  any  way,  it  ought  to  be  ultimately 
adopted.  I  do  not  know  but  what  it  ought  to  take  effect  some  time  in 
the  future,  when  the  tire  manufacturers  and  automobile  manufac- 
turers shall  have  studied  it  thoroughly  and  made  sure  that  they  are 
ready  for  the  change.  It  is  a  very  serious  matter  for  manufacturers 
to  have  to  put  on  a  variety  of  sizes  of  tires,  that  is,  a  variety  affecting 
the  base  diameters,  involving  a  change  of  rim. 

We  are  seriously  handicapped  by  the  fact  that  there  is  no 
standard,  but  chaos,  in  metric  sizes.  While  our  shipments  abroad 
at  the  present  time  are  comparatively  limited,  this  is  a  considerable 
annoyance  to  us.  While  we  are  making  but  one  size  chassis,  and 
so  far  as  the  American  trade  is  concerned  would  like  to  use  only 
one  size  wheel,  yet  we  find  today,  when  considering  the  various  types 
of  the  different  makes  of  tires  we  have  to  use  we  are  carrying  thirty- 
two  types  of  tires.  Insofar  as  the  metric  sizes  are  concerned,  it 
means  a  different  sized  rim  in  many  cases.  That  makes  it  necessary 
to  have  wheels  in  stock,  all  painted,  to  go  with  any  given  car,  which 
is  very  expensive  and  a  serious  handicap  at  times. 

In  the  early  days  we  were  confronted  with  a  very  serious  problem 
along  that  line  in  this  country.  Our  tire  manufacturers  had  no 
standard.  I  think  nearly  every  maker  furnished  a  different  base 
diameter,  and  also  a  different  width;  we  had  to  have  as  many 
different  sized  wheels  as  there  were  makes  of  tires.  I  have  seen 
the  time  when  we  were  trying  to  ship  forty  cars  a  day  and  of  two 
hundred  cars  which  were  all  ready  except  for  tires  there  would  be 
perhaps  only  twenty  shipped  because  we  had  not  wheels  and  rims 
painted  of  proper  color  with  which  to  equip  them.  It  was  a  continual 
perplexity.  We  took  the  subject  up  at  that  time  very  earnestly  with 
the  tire  manufacturers.  They  were  quite  reluctant  to  change,  because 
it  meant  a  great  expense  to  them,  but  they  were  finally  persuaded  to 
standardize.  Now  as  far  as  American  tires  are  concerned  we  have 
very  little  trouble  of  this  kind. 

There  is,  however,  a  good  deal  of  trouble  due  to  variation  in  the 
outside  diameter  of  American  tires,  that  is  on  what  we  call  the 
efficiency  load  diameters.  When  a  car  is  loaded  with  five  passengers, 
there  is  a  difference  in  the  diameter  of  the  tire,  in  some  cases  as 
much  as  the  difference  between  two  sizes  of  tire  of  the  same  make. 
Some  have  a  variation  of,  I  think,  4.28  per  cent,  in  the  reading  of 
the  odometer,  which  is  certainly  very  wrong,  and  decidedly  unfair 
to  a  manufacturer  who  may  have  a  car  that  is  very  economical 
of  fuel. 

We  have  had  much  trouble  in  that  direction  with  the  metric 
sizes;  the  variation  we  find  in  some  cases  is  over  8  per  cent. 
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Those  things  might  well  have  the  attention  of  the  Standards 
Committee.  While  there  is  a  good  deal  of  chaos  across  the  water 
now  in  some  directions  it  will  all  be  cleared  away  some  day.  It 
would  be  well  if  we  could  be  prepared  to  say  to  our  friends  across 
the  water  that  we  want  them  to  standardize  the  same  as  we  standard- 
ize in  this  country. 

As  far  as  changes  in  this  report  are  concerned,  I  am  not  familiar 
enough  with  it  to  know  just  what  they  are,  but  I  certainly  hope  we 
will  not  invite  any  objections  to  it  or  any  criticisms  by  undertaking 
to  force  it  before  those  interested  are  ready  for  it.  I  think  the  tire 
men  and  the  automobile  manufacturers  ought  to  have  an  opportunity 
to  adjust  themselves  to  any  changes  that  are  to  be  made.  But  nobody 
can  be  any  more  heartily  in  sympathy  with  or  feel  the  need  more 
of  standardization  than  I. 

Chairman  Wall: — The  tire  manufacturers  are  the  ones  who  are 
getting  up  this  standardization  and  suggesting  these  changes. 

E.  R.  Hall: — Mr.  Chairman,  the  sizes  recommended  in  the  report 
have  been  adopted  as  standard  by  the  Clincher  Automobile  Tire 
Manufacturers'  Association,  made  up  of  representative  tire  manu- 
facturers and  rim  manufacturers  throughout  the  country. 

C.  C.  Carlton: — Mr.  Leland  has  submitted  a  very  interesting  lot 
of  data  on  the  subject  of  the  percentage  of  error  in  speedometer 
readings  due  to  varying  outside  tread  diameters.  This  is  one  of  the 
most  difficult  things  to  solve  that  can  be  imagined.  We  have  a 
standard  tire  seat  diameter  for  each  size  tire.  To  get  the  tire  com- 
panies to  come  to  a  standard  outside  tread  diameter  is  going  to  be 
very  hard. 


MILLIMETER  RIMS 

In  his  statement  Mr.  Leland  lays  stress  on  the  chaotic  condition 
of  the  millimeter  tire  sizes.  I  was  just  wondering  what  the  Standards 
Committee  could  do  to  make  more  effective  the  action  recommended 
to  it  today.  If  I  might  be  permitted  briefly  to  review  recent  history 
of  millimeter  rims  it  might  be  worth  while.  Every  pneumatic  rim 
made  in  Europe  was  made  to  a  different  diameter  and  different  profile. 
You  sent  a  tire  over  to  Europe  to  run  on  a  Michelin  rim  and  it  had 
one  kind  of  fit  for  a  Michelin  rim,  and  if  it  was  used  on  a  Dunlop 
rim  or  a  Continental,  it  had  another  kind  of  fit.  The  fact  is  that 
American  standard  millimeter  tires  were  miserable  fits  on  any  Euro- 
pean rim.  The  result  was  a  lot  of  trouble.  The  American  companies 
conferred  and  made  an  American  standard  for  millimeter  tires  and 
profiles.  Then  the  Society  of  Motor  Manufacturers  and  Traders 
made  its  standards.  The  American  tire  manufacturers  then  adopted 
the  entire  list  put  out  by  the  Society  of  Motor  Manufacturers 
and   Traders   of   Great   Britain.      It   would    seem   that   we   accom- 
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plished  something  when  we  did  that,  but  we  have  not  gone   very 
far  yet. 

I  believe  I  am  correct  in  saying  that  today  every  millimeter  tire 
made  by  any  of  the  larger  American  companies  is  made  to  the 
standard  circumference  and  profile  adopted  in  Great  Britain.  But 
over  there  they  do  not  seem  to  have  followed  the  standard  that  was 
adopted  there.  The  curious  part  of  it  is  that  they  have  made  their 
inspection  tolerances  so  liberal  that  the  maximum  tolerance  of  one 
size  will  overlap  the  minimum  tolerance  of  the  next  larger  size.  It 
is  a  real  problem.  If  this  Society  can  do  something  to  get  the  Euro- 
peans more  deeply  interested  it  would  certainly  be  the  biggest  thin^ 
it  could  do  for  the  tire  business  and  all  the  car  manufacturers  who 
are  exporting  cars. 

SCUD  TIRES 

It  does  not  come  within  the  province  of  the  Pleasure  Gar  Wheels 
Division,  but  I  would  like  to  bring  out,  with  your  permission  at  this 
time,  Mr.  Ghairman,  the  fact  that  every  American  tire  manufacturer 
is  now  being  called  upon  to  make  certain  metric  sizes  of  solid  tires. 
A  manufacturer  in  America  starting  out  today  to  make  solid  tires  on 
metric  diameters  is  absolutely  at  a  loss.  There  is  in  Europe  no  such 
a  thing  as  the  standard  S.  A.  E.  band  we  have  in  America.  I  find 
that  the  British  Engineering  Standards  Gommittee  in  co-operation 
with  the  Society  of  Motor  Manufacturers  and  Traders  of  Great 
Britain  had,  previous  to  the  outbreak  of  war  over  there,  drawn  up 
what  they  called  an  "interim  report,"  in  which  standard  band 
diameters  were  specified. 

G.  B.  Whittelsey: — I  have  seen  reports  published  to  the  effect 
that  the  American  manufacturers  were  very  severely  criticized  for 
sending  trucks  over  there  equipped  with  tires  that  were  different 
from  the  European  standard,  intimating  that  there  was  a  standard, 
and  threatening  to  refuse  to  accept  any  more  trucks  not  equipped 
with  tires  in  accordance  with  European  standards.  It  seems  to  me 
that  inasmuch  as  we  have  a  well  established  standard  the  logical 
thing  to  do  is  to  try  to  get  them  to  adopt  our  standard. 

Secbetary  Glarkson: — Mr.  Ghairman,  we  have  been  in  communi- 
cation for  some  time  with  the  Engineering  Standards  Gommittee  of 
England,  which  is  supported  by  the  various  scientific  societies  there 
and  also  works  in  co-operation  with  the  Society  of  Motor  Manufac- 
turers and  Traders.  They  have  copies  of  all  of  our  publications,  data 
sheets  and  reports.  When  the  matter  under  discussion  first  came  up 
we  furnished  the  British  committee  again  with  copies  of  our  motor 
truck  wheel  standards.  Last  October  this  committee  made  the  interim 
report  referred  to  on  rim  standards  for  solid  tires.  They  sent  us 
copies  of  the  same.  We  also  had  advices  that  the  standardization  was 
not  advancing  with  satisfactory  rapidity.  That  is  about  all  we  have 
been  able  to  learn  on  the  subject.  It  appears,  however,  that  there  is 
not  abroad  the  willingness  to  which  we  are  accustomed  to  scrap  molds 


Digitized  by 


Google 


INTERNATIONAL  TIRE  STANDARDS        ^05 

and  equipment  for  the  common  good.  It  is  said  that  the  rim  standards 
tentatively  recommended  in  England  include  a  large  percentage  of  the 
sizes  which  have  been  used  there  in  the  past.  It  is  clear  that  if  the 
proposed  European  standards  are  adopted,  there  will  be  no  inter- 
changeability  with  American  standards.  In  the  interim  report  men- 
tioned it  is  stated  that  some  features  of  the  standard,  aside  from  the 
rim  diameters,  remain  to  be  decided  upon.  We  have  asked  for  prompt 
further  information  and  pointed  out  the  desirability  of  the  Europeans 
conforming  to  our  standards  so  far  as  possible.  Some  of  our  members 
have  gone  abroad  especially  to  interview  them  on  the  subject. 

Chairman  Wall: — The  Commercial  Car  Wheels  Division  should 
take  this  matter  up  and  see  if  anything  can  be  done.  It  looks  like 
almost  a  hopeless  task,  but  the  Society  has  repeatedly  standardized 
matters  which  appeared  equally  hopeless  here. 

Is  there  any  further  discussion  of  this  matter? 

(The  motion  to  adopt  the  report  of  the  Pleasure  Car  Wheels  Divi- 
sion was  seconded,  put  to  a  vote  and  carried.) 

TOOTH  FORM  OF  SILENT  CHAINS 

Chairman  Wall: — Mr.  F.  D.  Howe,  a  member  of  the  Society,  has 
suggested  that  a  standard  tooth  form  for  silent  chains  be  adopted. 
The  importance  of  this  is  realized  where  the  car  manufacturer  is 
using  more  than  one  make  of  chain.  As  it  is  now,  it  is  absolutely 
necessary  for  him  to  have  differently  cut  sprockets  for  each  make, 
to  get  proper  results.  It  would  be  of  great  advantage  in  several  dif- 
ferent ways  if  the  chain  manufacturers  would  adopt  some  standard. 
We  would  like  very  much  to  hear  from  the  chain  manufacturers  in 
regard  to  this  matter. 

Frank  L.  Morse: — Mr.  Chairman,  I  think  that  the  matter  of 
standardization  of  tooth  forms,  that  is,  as  to  the  interchangeability 
of  the  sprocket  wheels,  has  not  been  considered  by  the  chain  makers. 
A  year  ago  I  sent  out  a  call  to  the  various  chain  makers  asking  them 
to  standardize  the  pitch.  We  have  not  gone  any  further  than  that.  The 
pitch  of  the  chain  used  by  different  makers  in  the  United  States  varied 
something  like  .01'',  and  as  it  was  essential  that  the  center  distance 
on  the  engine  should  be  the  same  for  all  chains  if  the  chains  were  to  be 
interchangeable  by  furnishing  new  sprockets,  I  thought  it  would  be 
very  desirable  if  we  could  standardize  and  agree  on  some  limit  of 
variation  for  the  pitch.  I  suggested  then  that  the  pitch  of  a  y^" 
chain,  for  instance,  be  .500"  to  .501".  On  account  of  there  being  a  con- 
siderable stock  of  chains  already  manufactured  of  a  different  pitch, 
it  was  decided  that  the  standardization  should  be  deferred  until  some 
later  date.  I  think  that  now  we  all  are  making  this  size  of  chain  of 
.500",  with  some  tolerance  from  this  figure,  but  I  do  not  know  just  what 
has  been  decided  by  others.  Our  guarantee,  as  far  as  the  chain  we 
are  putting  out  now  is  concerned,  is  .500"  to  .5007"  per  pitch;  that  is, 
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a  tolerance  of  .0007"  per  pitch.  If  other  makers  have  found  out  the 
angle  of  link  which  they  feel  is  desirable  they  have  gotten  further  than 
we  have.  I  am  frank  to  say  that  we  do  not  know  what  the  angle  of  the 
link  should  be,  nor  are  we  sure  as  to  the  outside  diameters  of  the 
wheels. 

Chairman  : — Gentlemen,  we  would  like  to  get  as  much  light  on  this 
subject  as  we  can. 

John  R.  Cautley: — I  am  in  very  much  the  same  position  as  Mr. 
Morse.  Of  course,  in  the  first  place,  for  the  automobile  business  we 
have  only  to  standardize  the  half -inch  and  the  smaller  pitches.  The 
first  difficulty  comes  in  the  question  of  what  the  smaller  pitch  should 
be.    I  believe  •Mr.  Morse  is  using  %". 

Frank  L.  Morse: — Yes. 

John  R.  Cautley: — Then  we  can  say  that  the  American  manu- 
facturers and  my  own  company  are  working  on  the  %"  and  %", 
while  one  of  the  English  companies  is  working  on  the  10  and  8 
millimeter;  which  is  the  first  problem.  Another  problem  is  the 
pitch  limits  which  Mr.  Morse  has  given,  which  is  practically  the 
pitch  limit  we  use.  I  do  not  know  about  the  other  American  con- 
cerns. I  know  that  recently  one  of  our  competitors  was  using  a 
pitch  considerably  away  from  standard. 

Then  there  is  the  link  angle.  I  believe  all  the  chain  makers  use 
approximately  the  same;  that  is,  we  are  supposed  to  average  60 
degrees  b^ween  link  faces.  Whether  that  is  absolutely  correct  or 
not  I  cannot  say.  My  own  concern  started  with  52  degrees,  went  to 
80  degrees  for  certain  work  and  found  it  unsatisfactory  and  came 
back  to  60. 

Then  in  addition  to  that  we  have  the  question  of  standardizing  the 
guiding  links.  The  other  concerns  are  using  almost  exclusively  for 
the  automobile  work  what  is  known  as  the  outside  guide.  I  think 
Mr.  Morse  is  using  the  center  guide. 

Then  we  have  to  go  on  to  the  question  of  the  perpendicular  distance 
from  the  link  face  to  the  center  of  the  pin  or  theoretical  center.. 

Furthermore,  there  is  the  question  of  the  width  of  the  chain. 
Each  manufacturer  has  his  own  ideas  as  to  the  thickness  of  the  indi- 
vidual link.  So  when  you  make  combinations,  that  introduces  another 
difficulty. 

For  these  reasons  we  have  about  six  or  seven  variables  to  be  taken 
into  consideration.  It  is  going  to  be  a  very  difficult  matter  to  get  even 
an  approximately  standardized  chain.  Whether  it  can  be  done  is  very 
questionable  in  my  mind.  I  took  it  up  with  Mr.  Renold  when  he  was 
over  here  two  years  ago;  we  talked  it  over  very  carefully  and  doubted 
if  it  could  be  done  at  present.  Of  course,  there  are  only  two  pitches 
of  chains  to  be  considered,  and  I  can  say  without  writing  to  Mr. 
Renold,  that  if  there  is  any  possible  way  that  we  can  help  by  modi- 
fication of  our  own  chains  we  would  be  only  too  glad  to  do  so.  As  a 
matter  of  fact  I   am  offering  to  send  Mr.   Morse  very  soon  some 
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samples  of  chains  of  a  new  variety  which  will  not  only  run  on  our 
own  wheels  but  on  the  wheels  of  our  competitors,  the  Coventry  Chain 
Company  in  England.  Whether  they  will  run  on  American  wheels  I 
do  not  know.  I  think  they  will  run  on  Mr.  Morse's  wheels  if  he  has 
60''  link  angles. 

That  is  as  far  as  we  have  got,  but  we  are  perfectly  willing  to 
submit  the  layout  of  our  sizes  and  turn  them  over  to  the  other  manu- 
facturers, if  they  will  be  good  enough  to  let  us  have  the  same  infor- 
mation, so  we  can  figure  out  what  we  can  go  to.  The  greatest 
stumbling  block  is  Mr.  Morse's  center  guide,  on  which  he  has  a 
patent.  So  that  we  could  not  interchange  with  him  if  we  wanted  to. 
As  a  matter  of  fact  we  use  the  center  guide  on  chains  used  anywhere 
save  in  the  United  States.  But  we  also  use  outside  guide  chains  or 
flanged  wheels  where  they  are  to  be  preferred. 

I  think  we  would  all  be  glad  to  go  into  the  matter  if  feasible. 
The  whole  question  of  sound  chain  design,  as  Mr.  Morse  suggests, 
and  he  has  been  working  on  it  as  long  as  any  of  us,  is  in  a  very  fluid 
state.  I  think  it  would  be  very  difficult  to  standardize  silent  chains. 
However,  I  am  perfectly  willing  to  co-operate  in  trying  to  do  so,  If 
only  to  find  out  that  it  is  impossible  at  present. 

Chairman: — Is  there  any  further  discussion  on  this  subject? 

R.  McA.  Lloyd: — Is  this  matter  to  be  referred  to  some  existing 
committee  or  will  a  new  committee  be  appointed? 

Chairman: — If  the  Standards  Committee  decides  that  it  wishes  to 
have  a  Division  appointed  to  consider  the  subject,  the  Council  will 
probably  appoint  it. 

Frank  L.  Morse: — We  have  found  that  the  elasticity  of  the  chain 
has  a  very  material  bearing  on  the  amount  of  noise  it  will  make  in  a 
car;  and  further  than  this,  for  different  cars  a  change  in  elasticity 
may  be  desirable.  For  instance,  if  we  put  a  chain  having  an  elas- 
ticity per  link  under  100  pounds'  tension,  of  .001'',  we  find  by  changing 
that  to  an  elasticity  of  .0006^*  per  link  we  have  a  quiet-running  chain, 
whereas  before  we  had  a  very  noisy  chain.  This  variation  in  elas- 
ticity of  the  link  is  accomplished  by  changing  the  height  of  the  arch. 
It  seems  to  me,  in  view  of  experiments  that  we  are  conducting,  that 
there  should  be  no  standardization  at  present  of  the  link  of  the  chain 
or  the  outside  diameter  of  the  sprocket  wheels,  but  if  there  were 
standardization  of  the  pitch,  as  has  already  been  pointed  out,  any 
maker  could  substitute  another  chain  by  simply  changing  the  sprocket 
wheel,  and  oftentimes  that  would  not  be  required.  I  think  that  with 
all  the  makers  except  ourselves  the  chains  will  be  interchangeable; 
and  of  course  that  comes  in  view  of  the  design  of  the  center  guiding 
link.  We  think  one  guiding  link  is  a  little  better  than  two;  that  is, 
use  both  sides  of  one  link  rather  than  one  side  each  of  two.  I  am  not 
sure  but  what  our  company  would  be  willing  to  permit  others  to  use 
the  center  guiding  feature  if  it  is  found  desirable.  We  would  not  be 
willing  to  go  to  the  outside  guiding  feature,  as  it  is  radically  wrong. 
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To  standardize,  I  am  not  sure  but  the  Morse  Chain  Company  would 
be  willing  to  open  that  field  so  that  all  could  use  the  center  g:uide.  We 
would  be  very  glad  to  get  the  cars  and  the  sprocket  wheels  so 
standardized  that  any  chain  could  be  used.  But  again  the  shape  of 
the  link  has,  I  think,  to  be  changed  for  different  cars,  unless  the  har- 
monics of  the  engine  can  be  changed,  and  that  is  a  pretty  big  field. 

Chairman  Wall: — Mr.  Morse,  would  it  not  be  well  to  have  a 
committee  on  this  subject,  to  standardize  what  parts  can  be  standard- 
ized at  present,  and  work  on  towards  further  standardization  in  the 
future? 

Frank  L.  Morse: — I  think  it  would  be  very  desirable  indeed. 
That  is  especially  true  in  reference  to  making  the  sprocket  blanks,  in 
some  cases  of  forgings,  and  in  other  cases  from  bar  steel.  If  we  had 
an  approximate  size  of  forgings,  so  that  wheels  could  be  made  for 
any  maker  of  the  different  chains,  that  would  be  very  desirable.  The 
center  distance  is  the  most  important,  which  would  call  for  a  standard 
pitch. 

R.  McA.  Lloyd: — Mr.  Chairman,  it  is  essential  to  have  a  majority 
or  a  large  part  of  this  Division,  if  it  is  created,  composed  of  the  chain 
manufacturers  themselves.  I  think  it  is  hardly  worth  while  to  refer 
the  subject  to  one  of  the  existing  Divisions.  I  move  that  the  Council 
be  requested  to  appoint  a  committee  on  chains  and  sprockets  to  report 
at  some  future  day. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 

CoKER  F.  Clarkson, 

Secretary. 


Note.— The  reports  as  accepted  of  the  Iron  and  Steel  Division  and 
of  the  Standards  Exchange  Division  and  the  discussion  of  the  same 
at  the  1915  Annual  Meetings  of  the  Standards  Committee  and  of  the 
Society  will  be  printed  in  a  later  issue  of  the  Bulletin. 
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DISCUSSION    OF    STANDARDS    COMMITTEE 
REPORTS  AT  THE  ANNUAL  MEET- 
ING   OF    THE    SOCIETY 

Held  at  the  Engineering  Societies'  Building 

The  meeting  was  called  to  order  with  Vice-president  Zimmer- 
schied  in  the  chair. 

CARBURETER  FITTINGS* 

Secretary  Clarkson: — The'  report  of  the  Carbureter  Fittings 
Division  relates  to  one  new  matter,  one  change  in  previous  recom- 
mendations and  one  addition  to  the  previous  recommendations  of  the 
Division.  The  new  subject  is  the  one  of  flanges  in  connection  with 
horizontal  or  side-outlet  carbureters,  the  principal  point  with  regard 
to  the  same  being  the  method  of  bolting,  whether  the  bolts  should 
be  in  vertical  or  horizontal  plane.  This  is  a  subject  which  has  been 
discussed  at  length  at  two  meetings  of  the  Standards  Committee  and 
there  is  no  difference  of  opinion  in  the  Carbureter  Fittings  Division 
at  present  as  to  the  recommendation  which  it  makes  at  this  time, 
which  is  as  follows: 

"We  recommend  the  retention  of  the  present  standard  flange 
dimensions,  and  the  placing  of  the  long  diameter  of  the  flange  in  a 
vertical  plane,  for  carbureters  of  the  side-outlet  type." 

The  recommended  modification  of  the  present  flared  tube  union 
fittings  standard  is  to  increase  the  tolerance  now  specified  for  the 
union  nut  bore  (dimension  M,  S.  A.  E.  Data  Sheet  35a,  vol  I.)  from 
0.002"  to  0.005"  for  all  sizes. 

The  recommended  extension  of  the  present  S.  A.  E.  standard  is  to 
include  flared  tube  union  fittings  in  %"  and  %"  sizes. 

Charles  D.  Shain  : — Nothing  is  said  in  the  report  about  threads 
in  the  flange  of  the  side-outlet  carbureter.  As  I  understand  it,  the 
carbureter  is  to  be  direct-connected  to  the  engine.  It  would  seem  that 
there  should  be  studs  in  the  cylinder  block.  In  that  case  only  plain 
holes  are  required  in  the  carbureter  flange.  The  standard  S.  A.  E. 
specifications  call  for  threaded  holes.f 

A  Member: — I  move  the  report  of  the  committee  be  adopted. 

(The  motion  was  seconded,  was  put  to  a  vote  and  carried.) 

FELLOE  BAND  THICKNESS 

W.   P.   Kennedy:— The   report  of  the  Commercial   Car  Wheels 


•For  report  of  Carbureter  Fittings  Division,  see  January,  1915,  Bullbtin, 
page  245. 

ITIie  specification  of  threaded  holes  in  the  S.  A.  E.  standard  flange  dimen- 
sions is  for  use  only  where  threads  are  required  and  is  not  compulsory. 
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Division  is  very  brief,  reduced  to  practically  one  resolution,  which 
was  printed  in  the  Bulletin  for  December  (page  146),  as  follows: 

^'Resolved,  that  an  increase  in  the  felloe  band  thickness  from  M 
inch  to  %  for  4  inch  single  tires  be  recommended." 

The  reason  for  this  is  that  a  good  many  of  the  tire  manufacturers, 
wheel  manufacturers  and  vehicle  manufacturers  have  been  of  the 
opinion  that  the  l^-inch  band  is  not  sufficiently  rigid  to  support  the 
wheel,  or  more  particularly  the  tire;  and  it  is  therefore  desirable  to 
increase  the  thickness  on  that  particular  size. 

We  have  in  mind  offering  for  acceptance  at  the  next  general  meet- 
ing of  the  Standards  Committee  and  presentation  subsequently  to 
the  Society,  another  resolution  which  reads  as  follows: 

"Resolved,  that  there  be  recommended  for  adoption  at  a  later 
meeting  an  increase  in  felloe  band  thickness  from  %  inch  to  %  inch 
for  6-inch  dual  tires  and  over." 

There  appears  to  be  a  necessity  for  an  increased  thickness  in  the 
felloe  band  on  wheels  having  dual  6-inch  tires  and  over,  due  to  the 
fact  that  on  account  of  the  design  of  the  wheels  for  these  sizes  of 
tire,  having  off-set  spokes,  the  strain  in  the  use  of  motor  trucks  has 
a  tendency  to  disrupt  gradually  or  break  down  the  felloe  bands;  and 
this  thickness  would  be  an  aid  in  some  measure  in  taking  care  of  the 
present  difficulty,  although  originally,  of  course,  the  felloe  band  was 
not  intended  to  support  the  structure  but  merely  hold  the  wheel  in  its 
integrity  pending  the  application  of  the  tire.  But  so  long  as  we  have 
to  contend  with  wood  wheels  with  offset  spokes  it  appears  desirable  to 
do  anything  that  may  be  possible  towards  increasing  the  greater 
rigidity  of  these  wheels.  The  reason  the  recommendation  for  adoption 
is  not  made  at  this  time  is  that  there  is  a  serious  question  whether  the 
weight  and  price  involved  in  this  change  are  desirable,  because  of  the 
present  small  margin  that  exists  between  the  present  cost  of  wood 
wheels  and  the  cost  of  metal  wheels;  and  also  by  announcing  our  in- 
tention to  make  this  recommendation  at  a  later  date  we  provoke  such 
discussion  and  comment,  correspondence  and  so  forth,  as  may  enable 
us  to  determine  upon  the  justice  or  propriety  of  the  recommendation 
being  made  later. 

Chairman  Zimmerschied: — We  would  be  very  glad  indeed  to  hear 
discussions  on  the  points  involved  as  desired  by  the  committee,  if  there 
are  any  manufacturers  or  other  interested  parties  present.  As  I 
understand  it,  the  adoption  of  the  first  portion  of  the  report  is  re- 
quested. 

William  P.  Kennedy: — Yes,  sir. 

Chairman  Zimmerschied: — If  there  is  no  discussion  on  this  point, 
those  in  favor  of  the  adoption  of  that  portion  of  the  report  recom- 
mended by  the  committee  will  signify  by  saying  aye;  opposed.  It  is 
carriedt 
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Chairman  Zimmerschibd: — The  report  of  the  Electric  Vehicle 
Division  has  a  good  deal  in  it  that  should  be  thought  about  quite  care- 
fully before  it  is  finally  adopted. 

R.  McA.  Lloyd: — All  of  us  are  interested  vitally  as  members 
of  the  Society  in  the  prestige  of  the  Society,  and  even  if  we  are 
not  specialists  in  some  of  these  subjects  that  come  up,  I  think 
we  ought  to  be  interested  in  the  work  that  is  being  done  by  the 
Standards  Committee  and  not  let  anything  go  through  that  we  really 
do  not  approve.  It  is  quite  possible  that  some  of  the  manufacturers 
who  have  given  little  consideration  to  this  subject  have  agreed  to  this 
report,  but  my  opinion  is  that  it  is  not  satisfactory  from  a  technical 
point  of  view  and  should  be  referred  back  to  the  committee.  Begin- 
ning with  the  speed  and  mileage  ratings,  it  seems  to  me  that  the  mile- 
age rating  is  technically  incorrect.  The  only  thing  that  should  be  done 
is  to  specify  as  recommended  practice,  not  as  standard,  that  any  rat- 
ing should  be  based  on  certain  load  and  road  conditions,  as  stated 
here,  but  beyond  that  I  think  it  is  not  possible  to  go. 

The  report  reads,  ''Mileage  ratings  shall  be  based  on  the  rated 
five-hour  discharge  capacity  of  the  battery  and  a  continuous  run  with 
one-half  load  over  hard,  smooth  and  level  roads  or  pavements."  You 
might  as  well  for  the  gas  car  people  draw  a  standard  mileage  that 
a  car  of  given  weight  should  go  on  a  gallon  of  gasoline  and  call  that 
the  S.  A.  E.  rating  for  gasoline  consumption,  and  ask  a  manu- 
facturer to  put  in  his  catalogue  that  his  car  will  run  so  many  miles 
on  a  gallon  of  gasoline,  S.  A.  E.  rating,  while  it  actually  could  go 
many  more.  That  is  what  the  committee  expect  to  be  done  in  this 
case,  as  I  remember  the  discussion  in  the  Standards  Committee  meet- 
ing. Of  course,  the  manufacturer  need  not  put  the  S.  A.  E.  rating  in 
the  catalogue  and  therefore  it  would  not  be  used  and  the  Society  of 
Automobile  Engineers  would  be  putting  out  something  that  is  abso- 
lutely impracticable,  that  no  manufacturer  would  use  and  that  would 
not  be  used  by  any  purchaser,  as  it  would  be  misleading. 

On  ''Efficiency  Tests  of  Solid  Tires,"  I  think  that  none  of  us  knows 
enough  about  this  kind  of  testing  to  say  that  any  one  instrument 
should  be  used  for  testing  the  efficiency  of  a  solid  tire.  I  believe  that 
no  purchasing  agent  would  buy  tires  on  these  specifications.  I  do 
not  think  he  would  be  satisfied  to  take  the  proposed  S.  A.  E.  standard 
test  and  order  tires  subject  to  this  test.  I  do  not  think  any  tire  manu- 
facturer would  take  a  contract  for  tires  subject  to  such  specifications. 

"Number  of  Cells  in  Stendard  Battery  Equipment."  Here  is  one 
thing  definitely  stated:  42  lead  and  60  alkaline.  All  that  is  really 
necessary  if  you  are  going  to  make  any  standard  voltage  is  to  stand- 

tFor  report  of  Klectrlc  Vehicle  Uiviiiion,  see  Jaiiunry.  I9in,  Bullbtin. 
|iage  280, 
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ardize  the  voltage  of  the  motor.  Here  it  is  allowed  more  leeway,  80 
to  85  and  60  to  66  volts.  Anywhere  from  42  to  48  cells  are  used  with 
an  85-volt  motor.  I  do  not  believe  it  is  necessary  to  say  how  many 
cells  a  man  should  use  with  a  car  equipped  with  the  high-voltage 
motor,  because  he  will  use  the  number  of  cells  that  will  give  him  the 
most  efficient  current  consumption  in  the  locality  where  the  car  is  to 
be  run.  If  he  puts  in  42  cells  he  may  throw  away  five  per  cent  of  the 
energy  which  he  is  paying  the  light  company  for.  Because  when  he  is 
charging  42  cells  with  a  115- volt  current  he  has  to  use  more  resistance 
all  the  time  than  when  he  is  charging  44  cells. 

This  sounds  like  throwing  a  lot  of  cold  water  on  the  work  of  the 
committee,  but  I  think  our  prestige  is  going  to  depend  just  as  much 
on  what  we  refrain  from  doing  as  on  what  we  do,  and  perhaps  more. 
I  think  this  report  ought  to  go  back  to  the  committee.  I  appreciate 
their  efforts  and  realize  they  have  a  difficult  problem,  but  think  that 
the  report  should  be  in  better  technical  shape  prior  to  adoption. 

W.  P.  Kennedy: — I  think  from  listening  to  the  remarks  of  Mr. 
Lloyd  that  the  best  thing  the  Society  could  do  is  to  send  for  the  Elec- 
tric Vehicle  Division  and  tell  them  they  do  not  know  what  they  are 
talking  about.  Still  this  Electric  Vehicle  Division  is  made  up  of  engi- 
neers of  the  best  electric  vehicle  manufacturers,  and  their  abilities  are 
about  the  best  the  Society  can  command.  If  the  engineers  of  the 
General  Electric  Company  and  the  Westinghouse  Company  do  not 
know  what  they  are  talking  about  when  they  make  recommendations 
concerning  motors,  who  does? 

I  take  exception  to  almost  everything  that  Mr.  Lloyd  has  said, 
because  I  think  the  report  is  first  of  all  very  well  considered.  He 
intimates  it  has  not  been  well  considered.  It  has  been  considered 
in  every  detail  and  discussed  at  length  by  the  most  capable  men  in 
the  Society  competent  of  passing  judgment  on  these  recommendations. 

If  mileage  rating  is  to  be  determined  upon  we  stipulate  a  measure 
or  a  method  by  which  that  mileage  can  be  gaged.  We  lay  particular 
stress  upon  taking  the  five-hour  discharge  rate  of  the  battery.  How 
can  you  measure  a  battery  or  how  do  manufacturers  measure  bat- 
teries if  not  upon  the  normal  capacity  or  output?  They  all  measure 
their  output  in  terms  of  a  certain  number  of  hours'  discharge.  They 
say  a  battery  will  give  so  many  ampere-hours  on  a  five-hour  or  a 
six-hour  or  a  four-hour  discharge  rate,  as  the  case  may  be;  and 
nearly  all  have  adopted  the  five-hour  rate.  Consequently,  we  recom- 
mend for  the  measure  of  mileage  that  the  normal  discharge  rate 
of  the  battery  shall  be  a  determining  factor;  or  in  other  words 
the  discharge  rate  shall  be  that  for  which  the  battery  is  designed. 
Assuming  that  if  an  electric  vehicle  is  properly  designed  with  refer- 
ence to  the  battery,  that  battery  will  be  employed  which  will  operate 
the  vehicle  at  the  discharge  rate  that  is  considered  to  be  the  best 
in  the  judgment  of  the  battery  manufacturer.  We  all  know  that 
certain  things  can  be  stretched,  so  to  speak.     You  can  increase  the 
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speed,  you  can  increase  the  mileage,  by  various  departures  in  one 
direction  or  another.  If  you  take  an  abnormal  battery  and  put  it 
into  a  vehicle  for  discharge  below  its  normal  five-hour  rate,  discharge 
it  say,  at  a  six-hour  rate,  you  will  get  more  mileage  than  if  you 
discharge  it  at  the  five-hour  rate.  Therefore,  considering  what  de- 
volves upon  us  in  recommending  practice  for  the  measurement  of 
mileage,  we  decided  to  recommend  just  what  the  discharge  rate  shall 
be  or  in  what  terms  the  discharge  rate  shall  be  measured. 

With  regard  to  the  number  of  cells  in  the  battery,  I  do  not  think 
this  conflicts  in  any  way  with  the  voltage  rating  of  the  motor.  You 
may  use  40,  42,  44  or  48  cells.  We  recommend  practice  that  is 
desirable.  Because  so  many  manufacturers  use  40,  42  44  (and  in 
the  past  used  48),  some  using  30  and  28  and  so  on,  it  is  within  our 
province  as  a  committee,  obligated  with  the  duty  of  recommending' 
practice  to  the  Society,  to  determine  what  is  the  most  desirable,  and 
after  due  deliberation,  we,  as  I  say,  competent  engineers  on  the 
subject,  have  come  to  the  decision  of  recommending  42  cells  and  60 
cells.  Therefore,  I  think  that  the  report  ought  to  be  accepted  by 
the  Society. 

C.  B.  Whittelsey: — I  am  familiar  with  the  rebound  tire  test 
recommended,  having  tried  it  for  several  years.  I  think  it  is  danger- 
ous, Mr.  Chairman,  to  have  this  test  standardized  at  this  stage,  for 
several  practical  reasons:  first,  that  the  tire  companies  manufac- 
turing solid  motor  tires  have  been  unable  with  all  the  skill  at  their 
command  to  arrive  at  a  good  method  of  testing  tires  for  electric 
vehicles.  I  believe  that  the  tire  manufacturers  have  not  yet  a  stand- 
ard way  of  testing  except  with  a  current  consumption  machine. 

Mr.  Whitney  sent  me  a  blueprint  of  his  instrument  several  years' 
ago.  On  account  of  the  impracticability  of  leaving  the  making  of  the 
tests  to  the  purchasing  agent  or  to  a  man  not  familiar  with  the 
manufacture  of  tires,  it  is  quite  impossible  to  make  a  test  sufficiently 
practicable  to  determine  whether  or  not  a  tire  is  best  for  an  electric 
vehicle.  The  Whitney  instrument  is  not  sufficiently  developed;  it  is 
not  sensitive  enough.  It  is  a  tube  with  a  hammer  dropping  in  it. 
If  the  operator  does  not  hold  it  absolutely  upright  the  friction  of 
the  hammer  dropping  through  the  tube  is  increased  and  the  test 
spoiled. 

In  view  of  the  long  experience  I  have  had  with  tires,  and  inas- 
much as  some  others  of  the  large  companies  in  the  same  line 
have  not  been  able  to  work  out  anything  practical  to  the  tire 
manufacturers'  satisfaction,  I  would  like  to  see  this  report  if  a  re-' 
bound  efficiency  test  is  to  be  included  in  it,  not  specify  this  particular' 
instrument.  We  have  developed  an  instrument  of  this  type,  in  which 
a  ball  is  dropped  through  a  tube  when  released  mechanically.  It 
drops  down  absolutely  straight  and  registers  on  a  recording  dial. 
Judging  the  rebound  by  the  eye  is  absolutely  unreliable. 

The  temperature  of  the  tire  is  something  that  I  think  should 
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also  be  discussed  thoroughly  with  at  least  the  large  tire  manufac- 
turers in  this  line,  and  I  believe  it  has  not  been. 

It  hardly  seems  practicable  for  us  as  a  body  of  engineers  to  adopi 
this  report  at  this  time,  and  I  would  like  to  see  it  referred  back  to 
the  committee  or  the  part  referring  to  tire  testing  omitted. 

E.  R.  Hall: — I  concur  with  Mr.  Whittelsey's  remarks  in  refer- 
ence to  the  efficiency  test  of  solid  tires,  but  also  note  a  few  points 
as  to  which  I  think  that  the  tests  suggested  would  not  work  out 
satisfactorily.  For  instance,  current  practice  in  truck  tire  design 
gives  us  some  tires  with  flat  treads,  and  some  with  crowned  treads. 
Manufacturers  claim  that  the  physical  cross-section  of  the  tire  has 
a  lot  to  do  with  the  elements  of  efficiency  and  wear.  How  are  we 
going  to  apply  this  test  satisfactorily  to  both  crowned  and  fiat  tread 
tires? 

It  is  also  questionable  whether  the  results  obtainable  from  the 
test  would  be  any  criterion  of  the  efficiency  of  the  tire.  For  ex- 
ample, you  may  take  two  tires  of  two  different  compounds;  com- 
pound A  being  a  stiff  compound  and  compound  B  a  somewhat  softer 
compound.  With  compound  A  you  are  very  likely  to  get  a  higher 
rebound  with  the  suggested  test.  Under  smooth  road  conditions  tire 
A  will  give  better  efficiency  than  tire  B.  As  a  matter  of  fact,  the 
more  nearly  the  steel  band  tire  on  a  smooth  surface  is  approximated, 
the  higher  the  efficiency,  and  of  course  the  less  power  the  tire  will 
consume.  On  an  uneven  road  where  the  tire  has  to  absorb  uneven- 
ness,  tire  B  will  show  up  better  than  tire  A,  because  it  has  the  ability 
to  drink  up  obstructions  and  the  motor  does  not  have  to  lift  the 
vehicle  over  them.  In  such  a  case  the  scleroscope  would  not  be  a 
criterion. 

J.  R.  C.  Armstrong: — Mr.  Chairman,  I  think  Mr.  Kennedy  has 
covered  the  subject  fully  on  behalf  of  the  Division.  I  think  there  is 
nothing  further  to  say  except  that  the  idea  of  the  second  paragraph 
under  the  heading  of  ''Speed  and  Mileage  Ratings"  was  to  get  some 
basis  for  a  mileage  guarantee ;  in  other  words  to  define  what  a  certain 
vehicle  mileage  meant  and  on  what  basis  such  mileage  was  obtain- 
able. For  instance,  a  battery  is  rated  at  a  certain  ampere-hour 
output  at  a  certain  discharge  rate.  This  battery  can  be  worked 
up  to  20,  25  or  30  per  cent,  above  its  normal  capacity  and  a  corre- 
sponding increase  in  vehicle  mileage  obtained. 

To  avoid  possible  complications  due  to  one  manufacturer  giving 
a  vehicle  mileage  guarantee  based  on  the  normal  output  of  the 
battery,  and  another  qianufacturer  giving  a  vehicle  mileage  guar- 
antee based  on  working  up  the  battery  above  its  normal  capacity,  it 
is  thought  advisable  to  recommend  for  adoption  a  definite  battery 
capacity  which  should  be  based  on  the  five-hour  discharge  rate. 

By  adopting  the  second  paragraph  under  the  heading  of  "Speed 
and  Mileage  Ratings,"  all  manufacturers  could  give  a  mileage  g^i&ran- 
tee  on  the  same  basis. 
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Chairman  Zimmerschied: — As  to  the  efficiency  test  of  solid  tires, 
I  can  only  speak  from  experience  with  analogous  tests.  In  applying 
two  tests  to  steel  both  of  which  utilize  the  principle  of  the  drop 
hammer  we  have  found  that  the  results  are  influenced  so  widely  by 
variables  which  enter  into  the  conditions  of  these  tests  that  we  must 
say  we  cannot  see  how  a  great  degree  of  concordance  can  be  expected 
from  a  rebound  test  on  rubber  in  the  case  of  which  these  variables 
would  seem  to  be  much  more  numerous,  and  harder  to  control.  We 
have  had  no  practical  experience  with  this  specific  test  however,  and 
are  not  partisan  in  the  matter. 

Are  there  any  other  remarks  on  the  subject? 

W.  L.  Buss:— Under  the  caption  "Motor  Voltage,"  the  report 
reads,  "The  Division  recommends  the  adoption  of  two  classes  of 
motors";  then  it  says,  "One  series  designed  for  80-  to  85- volts  opera- 
tion," and  then  a  little  further  down  "the  second  series  to  be  designed 
for  60-  to  66-volt  operation."  When  I  first  read  this  statement  I 
thought  the  word  "series"  referred  generically  to  the  "series  motor," 
and  I  hurriedly  looked  further  on  for  the  corresponding  expression 
"shunt."  Then  I  discovered  that  the  word  series  really  meant  class. 
Therefore,  I  suggest  that  the  word  "series"  be  replaced  by  "class" 
or  "classes,"  that  is,  one  class  designed  for  80  volts  and  the  other 
for  66  volts,  to  avoid  using  the  word  "series,"  which  in  this  particular 
case  leads  to  a  little  ambiguity. 

R.  McA.  Lloyd: — I  move  that  the  report  be  referred  back  to 
the  committee  for  such  revision  as  may  have  been  suggested  to  it  or 
as  they  may  see  fit  to  make. 

(The  motion  was  seconded.) 

Chairman  Zimmerschied: — Those  in  favor  of  this  motion  please 
signify  by  saying  "aye";  opposed,  like  sign.     It  is  a  vote. 
(Vice-president  Wall  assumed  the  chair.) 


PNEUMATIC  TIRE  STOCK  SIZES* 

Chairman  Wall: — The  only  question  with  regard  to  the  recom- 
mendation of  the  report  of  the  Pleasure  Car  Wheels  Division  is  how 
soon  and  whether  it  can  be  carried  into  effect.  It  would  mean  a 
saving  for  all  of  us  and  would  be  of  great  advantage.  The  principal 
addition  to  this  report,  as  you  will  note,  since  the  summer  meeting, 
is  that  of  the  36  x  5  tire  size. 

E.  R.  Hall: — We  cannot  take  much  credit  for  this  report  as  it 
simply  shows  the  trend  of  the  times;  that  is,  it  seems  to  be  the 
tendency  for  vehicle  manufacturers  to  work  into  this  list  with  their 
tire  specifications.  As  to  the  tire  manufacturers  producing  tires  that 
are  not  listed  in  the  report,  I  presume  that  as  long  as  they  see  any 
business  in  other  sizes  they  will  meet  the  trade.     But  it  is  certainly 


•For   report   of  Pleasure  Car  Wheels  Division,   see  January,   1915,   Bul- 
letin, page   247. 
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their  desire  that  all  shall  work  together  for  the  small  list  recom- 
mended in  this  report.  We  feel  sure  that  the  desired  results  will  be 
realized  ultimately.  The  tire  manufacturers  know  from  their  study 
of  tire  wear  and  tire  history  that  the  diameters  we  recommend  in 
the  various  cross-sectional  sizes  are  by  far  the  best  diameters  as 
far  as  satisfaction  with  the  tires  is  concerned.  The  36  x  4,  for 
instance,  is  not  as  good  a  tire  as  the  34  x  4,  or  as  the  32  x  4. 

B.  B.  Bachman: — As  I  understand,  no  change  from  the  current 
practice  is  recommended  in  any  of  the  sizes  other  than  the  36  by  5. 
It  seems  to  me  that  the  point  upon  which  the  adoption  of  the  report 
will  hinge,  is  whether  the  rim  and  tire  manufacturers  are  in  a  position 
to  furnish  that  new  36  by  5  rim  and  tire. 

E.  R.  Hall: — I  am  not  in  a  position  to  say  that  the  rim  manufac- 
turers and  the  tire  manufacturers  have  absolutely  agreed  on  this  36 
by  5  rim.  The  matter  has  passed  already  through  the  engineering 
and  executive  committees  of  the  Clincher  Tire  Manufacturers'  Associ- 
ation. It  is  now  being  put  to  a  mail  vote,  and  I  think  there  is  no 
doubt  about  the  outcome.  Immediately  the  new  contour  is  accepted, 
the  rims  will  be  available.  The  tire  will  not  be  a  new  tire.  The 
present  36  by  5  tire  will  fit  perfectly  on  the  new  36  by  5  rim,  in  both 
clincher  and  straight-side  types. 

Howard  Marmon: — I  move  the  adoption  of  the  report. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 


ROD  AND  YOKE  END  PINS* 

Chairman  Wall: — The  first  item  of  the  report  of  the  Miscella- 
neous Division  is  on  the  rod  and  yoke  end  pins. 

H.  W.  Slauson:— I  move  that  this  portion  of  the  report  be 
accepted. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 


STANDARD  PITCH  THREAD  ABOVE  IW  DIAMETER* 

Chairman  Wall: — The  next  part  of  the  report  is  the  thread  pitch 
standard  above  Ih^"  diameter.     Is  there  any  discussion  on  this? 

(Upon  motion,  duly  seconded,  it  was  voted  that  this  portion  of  the 
report  be  adopted.) 


FLAT  FAN-BELT  WIDTHS* 

Chairman  Wall: — The  last  recommendation  of  the  report  is  in 
regard  to  flat  fan-belt  widths.  You  will  notice  that  three  maximum 
widths  are  specified:  %",  1"  and  IM". 


•For  report  of  Miscellaneous  Division,  see  January,  1915,  Bullbtin,  page 
234. 
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Joseph  A.  Anglada  : — I  would  like  to  have  that  word  "maximum" 
explained.     It  does  not  mean  anything  to  me. 

Chairman  Wall: — It  is  used  to  signify  the  plus  tolerance.  The 
committee  decided  it  was  better  to  make  nominal  width  maximum, 
SO' that  the  1"  belt,  e.g.,  could  vary  from  one  inch  down  but  not  be 
larger. 

Joseph  A.  Anglada: — I  believe  that  the  usual  practice  of  specify- 
ing plus  or  minus  limits  should  be  followed. 

Chairman  Wall: — What  should  the  limit  be? 

Joseph  A.  Anglada: — I  think  it  should  be  liberal.  I  would  sug- 
gest 1/16".  As  it  is,  the  belt  maker  might  make  a  1"  belt  %"  wide. 
There  is  nothing  to  restrict  him. 

E.  E.  Waite: — In  fabric  belts  it  is  almost  impossible  to  keep  uni- 
form  the  tensions  of  the  shuttles  that  put  in  the  filling  thread.  This 
determines  the  width  of  the  belt,  which  may  vary  as  much  as  1/16"  in 
a  belt  a  foot  long.  In  a  longer  belt  the  variation  is  liable  to  be  almost 
%",  especially  if  a  knot  is  passing  through  the  shuttle.  Wherefore, 
J  think  1/16"  would  be  too  small  a  limit  for  fabric  belts. 

Joseph  A.  Anglada: — I  move,  that  the  part  of  the  report  re- 
ferring to  belt  widths  be  referred  back  to  the  committee  for  further 
consideration. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 

SPARK  PLUG  SHELLS* 

G.  L.  Moskovics: — The  recommended  extension  of  the  S.  A.  E. 
spark  plug  shell  standards  involves  the  addition  of  a  shell  which  shall 
be  11-8"  across  the  flats,  to  accommodate  the  large  porcelain  spark 
plugs  which  are  coming  out.  The  present  S.  A.  E.  standard  %-18  shell 
is  retained  with  refinements. 

Standard  limits  have  been  recommended  for  the  thread  of  the 
spark  plug  and  its  tap,  such  that  even  with  the  maximum  tolerance 
.  of  the  spark  plug  and  the  minimum  tolerance  of  the  tap  hole,  there 
shall  be  enough  looseness  in  the  threads  to  permit  the  spark  plug  to 
be  screwed  down  by  hand,  the  tightening  being  done  by  the  wrench 
entirely;  which  makes  it  easier  to  remove  and  replace  spark  plugs 
and  prevents  freezing  to  a  certain  extent. 

The  tap  drill  size  has  been  so  selected  that  a  13/16"  drill, 
.8125",  or  even  oversize  slightly,  .813",  can  be  purchased  and  used 
with  the  tap  until  it  is  worn  down  to  .810",  obviating  the  necessity  of 
huyin^  special  tap  drills. 

The  spark  plug  shell  recommendations  were  adopted  by  the  Stand- 
ards Committee  at  its  November  meeting  and  have  never  been  sub- 
mitte  before  at  a  meeting  of  the  Society  for  approval,  together  with 
complete  drawings. 

(Upon  motion,  duly  seconded  and  put  to  a  vote,  this  portion  of 
\he  report  was  adopted). 

•For  report  of  Miscellaneous  Division,  see  January.  1916,  Bulletin,  pagre  284. 
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ELECTRICAL   EQUIPMENT   DIVISION   REPORT* 

A.  D.  Libby: — Mr.  Chairman,  I  would  like  to  ask  Mr.  Bijur,  when 
he  is  speaking  of  ferrules,  if  he  had  any  particular  kind  in  mind? 
It  is  ordinary  practice  in  electric  lighting  work  to  use  a  lead  ferrule 
in  connection  with  flexible  metallic  conduits. 

Joseph  Bijur: — No,  I  think  we  did  not  have  any  particular  kind 
in  mind.  The  ferrules  used  on  conduits  for  automobile  work  seem 
to  be  the  same  soft  steel  as  the  conduit,  with  rounded  edges  to 
avoid  cutting  the  insulation. 

A.  D.  Libby: — I  would  like  to  ask  what  reason  the  committee  had 
for  recommending  a  switch  in  the  ground  connection.  What  is  its 
purpose? 

Dr.  R.  H.  Cunningham: — I  would  like  to  ask  Mr.  Bijur  why 
the  positive  side  of  the  battery  is  grounded  in  grounded  systems? 

A.  W.  Copley: — I  would  suggest  that  we  specify  that  the  point 
where  the  ground  connection  is  made  be  not  only  clean  and  free  from 
oxide  or  paint,  but  also  be  tinned. 

Joseph  Bijur: — In  regard  to  the  switch,  I  think  that  is  only 
a  misunderstanding.  The  intention  is  to  make  the  ground  detach- 
able, and  the  provision  for  the  switch  is  made  only  in  case  the  ground 
is  not  detachable.  The  report  reads  under  ''Grounding,  "  "Starting 
circuits  should  be  run  independent  of  'ground'  unless  a  substantial 
switch  is  placed  in  'ground'  connection  circuit  in  an  accessible  place. 
The  storage  battery  should  be  'grounded'  on  the  positive  side  and  by 
only  one  conductor."  Further,  "This  ground  connection  should  be 
made  in  an  accessible  place  by  not  more  than  a  single  screw  or  nut" 
(that  would  make  it  detachable),  "or  shall  be  made  readily  detachable 
by  means  of  an  accessible  switch." 

The  idea  was  that  the  storage  battery  ground  could  be  discon- 
nected and  in  case  a  single  screw  or  nut  were  not  used,  but  instead 
a  multiplicity  of  screws  or  nuts,  a  switch  should  be  provided  for 
opening  the  grounds. 

In  regard  to  grounding  a  storage  battery  on  the  positive  side, 
there  is  little  or  no  reason  for  grounding  it  on  one  side  in  preference 
to  the  other,  but  ignition  practice,  as  well  as  practice  in  the  auto-, 
mobile  art  in  general,  seems  now  to  tend  toward  grounding  on  the 
positive  side,  and  we  thought  our  recommendation  would  make  for 
uniformity.  For  ignition  the  ground  on  the  positive  side  is  consid- 
ered better  than  a  ground  on  the  negative,  on  account  of  wear  on  the 
spark  plug  points. 

The  suggestion  in  regard  to  tinning,  as  far  as  I  personally  know, 
is  a  very  good  one  and  would  seem  to  be  the  best  way  of  insuring  that 
the  cleaned  surface  would  remain  clean. 

Dr.  R.  H.   Cunningham: — A  number  of  ignition  systems  have 

^or  report  of  Electrical  Equipment  Division,  see  January,  1915,  Bullbtin, 
page  220. 
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positive  high-tension  leads — in  fact,  in  ours  we  so  wind  the  coils  that 
we  make  the  high-tension  wire  from  the  coil  positive,  because  when 
that  is  positive  we  find  we  get  sparks  at  very  much  slower  speeds, 
and  we  also  notice  with  high-tension  magnetos  that  when  the  high- 
tension  wire  is  positive  there  is  a  sparking  difference  of  ten  or  fifteen 
revolutions  in  favor  of  the  spark  plugs  with  the  insulated  electrode 
connected  to  the  positive.  So  while  I  am  aware  that  some  of  the 
companies  do  advise  grounding  the  positive,  I  cannot  see  how  it  is  of 
any  valup  as  far  as  the  wear  and  tear  of  the  spark  plugs  is  con- 
cerned. If  we  have  two  spark  plug  points  it  is  very  much  better,  as 
far  as  the  ignition  goes,  to  make  each  high-tension  insulated  lead 
positive. 

A.  W.  Copley: — In  that  connection  the  ignition  systems  as  a  rule 
are  designed  to  niake  the  high-tension  side  negative  when  the  positive 
side  of  the  battery  is  grounded.  There  is  a  hot  point  always  on  the 
negative  terminal  of  the  spark  plug,  and  when  that  is  made  the  high- 
tension  side  instead  of  the  ground  side,  we  are  always  sure  of  having 
that  hot  point  concentrated  on  the  plug.  If  the  high-tension  is  made 
positive  the  discharge  takes  place  not  only  to  the  ground  side  of  the 
spark  plug  but  also  to  other  parts  of  the  cylinder,  and  the  hot  spot 
is  then  so  diffused  that  we  do  not  get  the  good  ignition  that  obtains 
with  the  high-tension  side  negative.  If  the  battery  is  reversed  on 
systems  already  designed  the  inevitable  result  is  that  we  do  not  get 
quite  as  good  ignition.  So  the  positive  ground,  I  think,  is  a  good 
recommendation  and  should  be  universally  used. 

A.  D.  Libby: — Mr.  Chairman,  I  may  be  a  little  dense,  but  I 
did  not  catch  Mr.  Bijur's  point  as  to  why  this  switch  is  put  in. 
He  stated  it  was  put  in  to  take  the  place  of  something  not  bolted 
on  properly.  There  is  a  circuit,  including  the  starting  switch,  from 
the  battery  to  the  motor.  Now  why  put  a  switch  in  the  lead  from 
the  battery  to  the  frame  of  the  car? 

Joseph  Bijur: — If  the  starting  circuit  is  not  run  independently 
and  the  starting  current  is  then  run  through  the  frame  and  the  battery 
is  grounded  to  the  frame  in  such  a  way  that  it  cannot  be  detached, 
it  prevents  the  desirable  precaution  of  disconnecting  the  battery  from 
the  system,  when  making  electrical  repairs.  That  is  practically 
the  sole  purpose  of  making  the  battery  ground  detachable.  When 
connected  with  heavy  cables  to  the  frame  without  being  detachable, 
any  one  making  repairs  to  that  circuit  is  working  between  the  live 
conductors  and  the  live  frame,  and  thereby,  of  course,  the  liability  of 
accidental  short-circuit  is  greatly  increased.  So  as  a  protection  we 
thought  it  would  be  a  desirable  thing  to  have  the  battery  ground 
always  disconnected  when  making  electrical  repairs. 

A  further  point  is  that  if  all  precautions  fail  and  the  circuit 
is  being  overheated  or  the  insulation  starts  to  catch  fire,  it  should 
be  easy  to  break  the  circuit  by  disconnecting  the  storage  battery  from 
the  frame.     So  both  of  those  things  influence  us  in  saying  that  the 
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heavy  ground  between  the  battery  and  the  frame  in  the  starting 
circuit,  should  be  made  so  that  the  battery  could  be  disconnected. 

A.  W.  Copley  : — In  regard  to  the  grounding  switch  on  the  battery, 
it  does  not  seem  to  me  to  be  desirable,  because  if  the  switch  is  opened 
while  the  engine  is  running,  with  very  many  generators  the  voltage 
generated  will  rise  to  quite  a  high  value,  25  or  30  volts  on  a  6-volt 
system.  If  the  grround  connection  is  left  off  after  making  repairs, 
there  is  danger  of  overheating  the  generator  or  burning  out  lamps,  as 
well  as  the  diasadvantage  of  not  getting  the  battery  charged.  If  the 
ground  connection  is  made  so  that  it  can  be  easily  disconnected  by 
taking  out  a  bolt,  a  man  wili  be  less  likely  to  forget  to  replace  it 
than  he  will  with  a  switch.  I  think  a  switch  is  rather  a  bad  proposi- 
tion, and  even  the  easily  removable  ground  has  its  disadvantages  in 
comparison  with  a  permanent  solid  ground  connection. 

A.  D.  LiBBY: — I  move  that  the  report  be  accepted. 

(The  motion  was  seconded,  put  to  a  vote  and  carried.) 
(Vice-president  Zimmerschied  assumed  the  chair.) 

FRAME  SECTIONS* 

W.  G.  Wall: — Mr.  Chairman,  while  I  realize  that  the  Frame  Sec- 
tions Division  report  is  one  of  progress  to  a  great  extent,  I  notice  that 
no  account  has  been  taken  of  the  double-drop  frame;  and  while  I  be- 
lieve that  just  as  good  a  frame  and  just  as  good  a  car  can  be  designed 
without  the  use  of  a  double-drop  frame,  at  the  same  time  there  are  a 
large  number  of  manufacturers  using  this,  and  it  seems  as  if  the  com- 
mittee should  take  some  account  of  it.  It  may  be  that  they  expect 
later  on  to  give  us  a  further  report  on  this. 

J.  G.  Perrin  : — There  will  be  undoubtedly  questions  like  that  raised 
continually,  as  changes  in  design  are  made.  The  whole  thing,  of 
course,  is  determined  by  the  demand  for  various  shapes  of  frames. 
Further  reports  can  probably  be  added  from  time  to  time  as  the 
industry  progresses. 

David  Landau: — I  would  like  to  ask  Mr.  Perrin  if  anywhere  in  the 
standards  of  the  Frame  Sections  Division  there  are  any  recommenda- 
tions regarding  the  permissible  loads  on  the  channel  sections  as 
specified  in  the  report,  and  when  they  are  made  of  various  materials. 
It  seems  to  me  that  a  draftsman,  for  example,  laying  out  a  frame, 
would  hardly  appreciate  fully  the  significance  of  the  depth  or 
width  of  the  channel  with  respect  to  the  load  he  is  going  to  impose; 
and  analogously,  as  in  standard  railroad  practice,  where  the  depth, 
width  and  thickness  of  material  are  as  important  as  they  are  here, 
there  is  some  definite  specified  loading  for  the  section  in  question. 
Now  it  seems  to  me  that  not  knowing  how  much  load  the  channels 
will  carry  as  proposed  by  these  standards,  leaves  us  in  a  position 


•For  report  of  Frame  Sections  Division   see  January,  1915,  Bulletin,  page 
224. 
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where  we  may  find  a  standard  frame  under  a  touring  car  and  a 
similar  channel  placed  under  a  very  heavy  limousine. 

J.  G.  Perrin: — That  point  did  come  up.  As  I  said  before,  this 
report  cannot  be  a  treatise  on  the  design  of  frames,  on  account  of  the 
infinite  number  of  points  that  would  have  to  be  covered.  Of  course 
there  could  be  figures  giving  the  carrying  capacity  of  varying  sec- 
tions of  frames  in  regard  to  static  loads  with  varying  distances  be- 
tween supports.  The  depth  of  frame  is  many  times  governed  by 
other  questions  besides  strength,  such  as  the  matter  of  body  squeaks. 
It  is  a  question  of  rigidity  rather  than  ultimate  strength  that  is  most 
important  a  great  many  times.  So  that  merely  the  physical  ability  of 
the  frame  to  stand  certain  static  loads  would  not  always  be  the 
proper  information  for  a  designer  who  is  laying  out  that  frame.  Such 
information,  of  course,  would  be  valuable.  I  think  it  would  be 
valuable  for  the  data  book  to  have  things  of  that  sort  merely  as  a 
means  of  reference. 

Chairman  Zimmerschied: — It  would  appear  that  the  spring  sus- 
pension should  also  be  considered.  There  are  a  great  many  variables 
which  determine  how  a  frame  should  be  built  and  one  of  these  would 
certainly  be  the  distribution  of-  the  load  and  the  type  of  springs. 

W.  G.  Wall: — I  move,  Mr.  Chairman,  that  the  report  be  adopted. 
(The  motion  was  seconded,  put  to  a  vote  and  carried.) 

CoKER  F.  Clarkson, 

Secretary. 

Note. — The  reports  as  accepted  of  the  Iron  and  Steel  Division  and 
of  the  Standards  Exchange  Division  and  the  diseussion  of  the  same 
at  the  1915  Annual  Meetings  of  the  Standards  Committee  and  of  the 
Society  will  be  printed  in  a  later  issue  of  the  Bulletin. 
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Detroit  Section  Meeting. 


THE  COMMERCIAL  SIDE  OF  THE 
HEAT  TREATING   PROBLEM 

By  R.  E.  Vincent* 
(Me^mber  of  the  Society) 

In  the  heat  treatment  of  plain  open  hearth  steels,  I  believe  that  the 
nearer  one  can  reach  the  critical  point  of  the  steel  in  its  heating,  the 
better  results  one  will  get.  Some  people  think  that  two  quenching  treat- 
ments are  necessary.  I  do  not,  when  the  composition  of  the  steel  is 
known  accurately.  I  believe  that  one  quenching  treatment  will  give  all 
that  is  to  be  had  out  of  a  particular  steel.  The  higher  carbon  steels  do  not 
require  the  heat  that  the  lower  carbon  steels  require.  It  should  be  borne 
in  mind  that  steels  do  not  run  uniformly  as  to  composition  in  many  cases. 
In  rear  axle  shafts  we  have  treated  we  have  found  a  variation  in  ihc 
ends  of  a  single  bar. 

The  alloy  steels  are  somewhat  different.  I  believe  that  the  tempera - 
lures  can  be  lowered  considerably  as  compared  with  the  case  of  the  opcn- 
hcarth  steels  and  the  results  looked  for  obtained. 

Xot  long  ago  we  made  a  test  of  ten  separate  bars,  running  them  all 
at  one  quenching  treatment,  and  spacing  about  every  50  degrees  apart  in 
the  drawing.  We  had  ten  pieces  made  and  tested.  There  was  a  con- 
siderable variation  until  we  reached  the  drawing  from  850,  9CX>  and  i.ooo. 
when  they  ran  very  uniformly.  That  is,  we  found  that  drawing  back  at 
900  gave  the  best  results,  about  120,000  pounds  tensile  strength,  75,000 
elastic  limit,  reduction  of  area  48  per  cent.,  and  elongation  24  per  cent. 

The  quenching  treatment  of  alloy  steels  should  be  lower  comparatively. 
I  f  the  composition  of  the  steel  is  known,  one  can  come  pretty  close  to 
the  critical  point.  We  are  not  in  a  position  to  work  as  close!y,  I  think, 
as  a  man  who  is  treating  one  metal,  or  as  near  one  metal  as  he  can  get, 
(lay  in  and  day  out.  We  get  some  of  this  and  some  of  that,  I  have 
found  many  cases  of  people  not  having  what  they  ordered,  what  their 
specifications  called  for.  I  have  been  in  the  heat  treating  business  about 
twenty-four  years  and  find  that  the  longer  I  am  in  it,  the  less  I  know- 
about  it. 

GEARS 

I  believe  that  the  greatest  problem  the  man  in  the  heat  treating  busi- 
ness has  to  contend  with  is  gears.  I  sometimes  think  that  people  in 
ordering  drop  forgings  do  not  start  far  enough  back.     The  forge  man 

•General   Manager  and   Superintendent,  Vincent  Steel   Process  Company. 
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has  as  much  to  do  with  producing  a  good  drop  forging  for  a  gear  blank 
as  any  man  connected  with  it.  The"  forging  is  not  done  at  a  uniform 
temperature.  It  is  not  watched  closelj'  enough.  Production  is  the  one 
thing  looked  for;  if  two  or  three  blanks  can  be  made  from  one  heat,  this 
is  done;  it  is  certain  that  the  forging  temperature  varies.  It  is  said  that 
heat  treatment  will  make  the  forgings  absolutely  uniform.  I  think  it 
will,  but  the  treatment  must  be  uniform,  must  be  watched  closely,  or  the 
forgings  will  not  be  any  better  than  they  were  before.  This  has  a  great 
deal  to  do  with  shrinkages  and  distortion  in  hardening.  Pyrometers  do 
not  tell  us  all.  They  will  tell  possibly  the  furnace  temperature,  but  it  is 
up  to  the  workman  to  know  that  the  gears  or  parts  are  as  hot  as  the 
pyrometer  indicates.  I  have  yet  to  see  a  furnace  that  will  heat  a  number 
of  pieces  at  one  time,  in  a  commercial  way,  absolutely  uniformly,  so  that 
they  all  come  out  at  the  same  time  in  the  same  way.  The  operator  must 
sort  and  pick  the  work  out  when  the  time  comes. 

The  rear  axle  bevel  gear  is  one  of  the  most  difficult  things  we  have 
in  the  gear  line.  As  I  understand,  from  75  to  80  per  cent,  of  the  forg- 
ings are  made  out  of  fiat  steel  which  is  split  in  the  center  and  drawn 
out  into  circular  form  to  make  a  forging.  I  think  this  is  entirely  wrong, 
for  the  grain  of  the  metal  runs  both  ways;  it  is  all  right  one  way  and 
all  wrong  the  other.  When  you  come  to  harden  or  treat  the  gear,  if  it 
is  a  carbonized  gear,  a  distortion  will  take  place,  due,  as  I  can  see  it,  to 
the  forging  of  the  gear.  I  do  not  pretend  to  be  a  drop  forge  man,  but  1 
believe  far  better  results  would  be  obtained  if  a  piece  of  steel  4  inches 
or  3  inches  in  diameter,  or  whatever  may  be  required,  and  4  inches  or  5 
inches  long,  were  taken,  set  on  end,  and  flattened  down  to  a  reasonable 
thickness,  and  then  punched  and  spread  out.  The  grain  of  the  steel  in 
the  teeth  would  be  running  in  one  direction.  I  feel  quite  sure  this  would 
eliminate  possibly  60  to  75  per  cent,  of  the  distortion  in  hardening. 
The  time  to  heat  treat  the  blanks  is  after  rough-machining.  They  may 
be  thoroughly  annealed  after  the  forging,  but  they  should  go  through 
heat  treatment  after  rough-macHTning,  because  strains  are  set  up  in 
machining,  which  cut  considerable  figure  in  holding  the  gears  true  in 
hardening. 

Some  firms  have  jigs  in  which  they  clamp  gear  blanks  tightly  while 
they  quench  them.  I  have  done  that  in  rather  a  crude  way,  but  have 
never  been  able  to  see  that  it  did  any  good.  In  some  cases  we  could  hold 
the  gear  absolutely  true,  while  we  had  it  in  a  jig,  but  the  minute  wc 
took  it  out,  which  we  had  to  do,  we  found  that  a  change  took  place, 
which 'is  most  natural,  because  in  hardening  the  gear  in  the  fixture  the 
quenching  or  cooling  is  certainly  uneven.  A  whole  lot  can  be  done  in 
the  forge  shop  to  eliminate  trouble  in  the  gear  line.  I  believe  that  the 
gear  hardening  question  is  the  biggest  problem  you  have  before  yon 
to-day. 

HARDNESS 

In  the  case  of  open  hearth  steel  gears  I  believe  that  the  engineers 
specify  too  high  degrees  of  hardness.     It  is  hard  to  make  a  gear  that 
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will  stand  all  people's  usage.  In  most  cases  a  scleroscope  reading  of 
from,  say,  75  to  85  is  asked  for.  I  think  that  too  hard  for  a  sliding 
gear.  There  is  a  question  whether  it  is  best  to  have  a  gear  break  or 
wear  out.  To  get  gears  as  hard  as  indicated  above  leaves  the  steel  on 
the  brittle  side.  Scleroscope  readings  from  65  to  75  on  open  hearth 
steel  gears  that  are  to  be  used  by  sane  persons,  will  give  longer  life,  with 
better  results.  The  gears  will  not  be  file-hard  and  I  think  they  should 
not   be. 

We  may  drop  the  scleroscope  reading  down  considerably  on  a  gear 
that  is  made  of  alloy  steel.  I  think  that  an  open  hearth  steel  gear  should 
never  be  used  as  a  sliding  gear.  Where  gears  are  running  in  place.  1 
think  it  is  all  right  possibly  in  many  places.  With  almost  any  of  the 
alloys  you  can  drop  down  ro  to  15  points  below  what  you  can  with  an 
open  hearth  steel  and  still  have  a  gear  that  will  stand  up. 

Some  of  the  engineers  specify  a  scleroscope  reading  of  from  90  to  95 
for  a  tappet.  That  is  a  pretty  hard  thing  to  get  with  open  hearth  steel, 
of  which  most  tappets  are  made,  and  at  the  same  time  have  a  tappet  that 
will  wear.  You  get  a  grain  in  the  steel  that,  after  it  is  used  a  little  while, 
brings  a  tendency  to  crumble  away,  becau.se  you  have  to  use  a  tempera- 
ture beyond  that  which  would  refine  the  metal  and  leave  a  close  grain. 
I  believe  that  better  results  are  obtainable  from  tappets  with  scleroscope 
readings  of  say  80  rather  than  higher  than  that. 

THE   SCLEROSCOPE 

The  scleroscope  is  a  hard  thing  to  follow  up.  that  is.  if  you  depend 
upon  it.  1  find  that  it  is  very  deceptive,  that  there  are  points  about  it 
that  I  cannot  master.  If  there  is  any  gentleman  in  the  room  who  can 
enlighten  me,  I  would  like  to  hear  from  him.  For  instance,  we  have  two 
of  the  instruments  in  our  institution.  T  have  taken  one  of  them  at  night, 
tested  it  out  on  my  test  block,  and  it  read  right  up  to  test;  and  the  next 
morning  it  read  15  points  low  on  the  same  block  and  in  the  same 
position.  I  am  at  a  loss  to  know  why  that  is.  There  is  a  reason  for  it. 
but  I  cannot  see  it.  1  notice  that  in  other  cases  in  testing  gears  and 
other  parts  the  instrument  docs  not  give  the  true  hardness.  I  believe 
the  instrument  indicates  more  the  true  density  of  the  metal  than  the 
hardness.  Take  two  pieces  of  steel,  one  a  straight  open  hearth  steel  and 
one  a  nickel  alloy,  and  put  them  under  a  BrincU  test.  The  Brinell  tests 
are  just  about  the  same.  Put  the  two  pieces  under  a  scleroscope  and  1 
believe  you  will  find  a  considerable  difference;  the  more  dense  the  steel 
the  higher  the  reading  will  be.  You  can  prove  it  on  a  gear.  We  will 
take  a  straight  cut  gear  for  instance,  with  a  i^-inch  web.  We  will  get 
a  higher  reading  right  over  the  w^eb  than  on  cither  side  of  it.  I  would 
say  that  the  piece  is  harder  on  the  ends  or  out  at  the  edges  by  from 
five  to  ten  points  than  it  is  in  the  center.  The  scleroscope  says  it  is  the 
other  way.  In  many  cases  I  have  seen  men  in  the  inspection  depart- 
ment testing  out  gears  who  do  not  consider  the  difference. 

1  believe  in  treating  all  metal  in  view  of  the  purpose  for  which  it  is 
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going  to  be  used,  as  nearly  as  possible.  The  man  in  charge  of  the 
hardening  room  should  know ;  nothing  should  be  kept  from  him  in  regard 
to  what  is  looked  for  and  the  results  he  is  getting.  He  should  know 
the  history  of  the  whole  thing  from  start  to  finish,  in  order  to  get  the 
best  that  can  be  had. 

DISCUSSION 

Henry  Souther: — 1  want  to  put  in  a  plea  for  the  reliability  of  heat 
treatment.  An  impression  has  probably  been  left  by  Mr.  Vincent's  talk 
that  heat  treatment  is  an  uncertain  thing.  1  believe  he  has  permitted 
himself  to  think  of  the  exception  rather  than  the  rule.  In  recalling  per- 
sonal experiences  over  a  period  of*  many  years  in  treating  gears  or 
bearings,  the  routine  of  work  has  been  carried  out  by  the  men  about  the 
plant,  absolutely  routine.  My  time,  as  well  as  my  assistant's,  has  been 
used  to  take  care  of  the  exceptions.  In  other  words,  when  the  work 
went  smoothly  there  was  no  need  for  help,  or  any  technical  assistance. 
I  suppose  that  there  have  not  been  ten  or  a  dozen  cases  a  year  ill  con- 
nection with  ordinary  routine  work  where  my  attention  has  been  called 
particularly  to  a  problem.  In  other  words,  the  bulk  of  the  time  good 
honest  heat  treatment  produces  uniform  results.  That  is  one  thing  I 
want  to  make  very  clear,  if  possible.  We  are  all  likely  to  remember  the 
exception,  the  interesting  thing,  the  problem  that  excites  our  ingenuity 
and  makes  us  work ;  we  remember  such  cases  very  clearly.  But  just 
think  of  the  uniformity  that  is  obtained  by  careful  work.  Hardening  or 
heat  treatment  in  some  form  is  an  absolute  necessity  in  the  automobile 
industry.  To  do  without  it  now  would  be  an  impossibility  without  chang- 
ing every  thought  we  have.  To  put  up  a  set  of  bearings,  without  harden- 
ing or  heat  treatment,  could  not  be  done.  Think  of  the  rule,  not  the 
exception.  Think  of  the  splendid  uniformity  that  is  obtained  by  good 
commercial  hardening  methods. 

Mr.  Vincent  mentioned  one  thing  that  is  an  exception,  and  one  thai 
ought  to  be  borne  down  upon.  That  is  whether  or  not  one  treatment  is 
sufficient.  My  answer  to  that  problem  is:  for  most  cases,  yes.  On  the 
other  hand,  unless  the  previous  history  of  the  piece  treated  is  known,  il 
is  more  dangerous  to  single-treat  than  double-treat.  In  other  words, 
double  treatment  when  properly  conducted  will  obviate  previous  bad 
treatment.  Take  an  average  overheat,  for  example.  If  the  first  treat 
mcnt  has  not  been  of  the  right  quality,  the  second  treatment  will  produce 
good  fesults.  Assuming  the  piece  to  have  been  forged  properly,  one 
treatment  will  produce  substantially  as  good  results  as  two.  That  is 
very  true  of  the  very  high  carbon  steels,  like  steel  used  for  bearings,  as 
most  of  the  bars  of  such  steels  will  respond  to  one  treatment.  Some 
bars  absolutely  will  not  respond  to  one  normal  treatment.  The  result 
is  that  if  such  a  bar  be  discovered  in  time,  the  double  treatment  is 
an  absolute  necessity  to  get  good  results.  In  some  of  the  German 
bearing  factories  this  is  recognized  and  double  treatment  is  uniformly 
used,  TArith  the  idea,  I  believe,  of  taking  care  of  stock  bars  or  materials 
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which  have  had  a  bad  history;  perhaps  overheated  during  forging  and 
under-annealed   during  annealing. 

Mr.  Vincent  has  rightly  said  that  the  sclcroscope  is  a  delicate  instru- 
ment. For  direct  comparisons  it  is  very  good.  For  highly  polished  sur- 
faces it  is  the  only  thing  that  can  be  used  that  I  know  of.  But  it  must 
be  remembered,  as  I  have  said  again  and  again  to  members  here  and  in 
other  places,  the  surfaces  must  be  uniform,  the  volume  must  be  uniform, 
the  angle  must  be  normal,  the  inside  of  the  tube  must  be  clean,  and  the 
point  of  the  little  projectile  or  whatever  you  call  it  must  be  watched;  all 
those  things  must  be  taken  care  of.  Take  the  steel  ball  for  a  very  good 
illustration.  A  i-inch  ball  properly  hardened  is  uniformly  about  loo  hard; 
a  ^-inch  ball  about  50  hard.  A  straight  line  drawn  between  the  two 
will  find  all  the  other  balls,  all  the  intermediate  sizes,  very  close  on  the 
line.  Then,  curiously  enough,  the  smaller,  J4->nch,  ball  is  harder  on  the 
scleroscope  than  the  ^-inch.  Just  why  that  is  I  am  not  sure,  but  I  have 
always  felt  that  the  ^-inch  ball  was  so  small  in  volume  that  the  anvil 
effect  of  the  supporting  material  was  of  more  influence  than  the  hardness 
or  volume  of  the  ball  itself.  Then  at  .)^-inch  came  a  turning  point  where 
it  was  nip-and-tuck  whether  the  ball  or  the  anvil  was  of  most  influence; 
from  that  point  up  the  anvil  effect  of  the  ball  itself  was  the  controlling 
influence. 

Anyone  who  tests  balls  by  the  scleroscope  will  find  out  very  soon  that 
there  are  no  balls  ^  inch  in  diameter  that  are  100  'hard.  I  understand 
that  a  holding  device  has  been  brought  out  of  such  a  weight  and  char- 
acter that  it  grips  any  size  ball  tightly  and  gives  the  uniform  hardness 
for  all  sizes,  but  there  again  is  the  influence  of  the  holding  device  and 
the  anvil  aflfect  of  it.  But  taking  the  instrument  as  it  is  furnished,  and 
putting  a  ball  under  it  as  carefully  as  possible,  there  will  be  a  vast  dif- 
ference between  the  hardness  of  the  ^-inch  ball  and  the  i-inch  ball. 

In  closing  I  want  to  say  again  that  an  immense  amount  of  uniformity 
and  certainty  is  obtainable  from  ordinary  commercial  heat  treating  opera- 
tions. I  think  that  is  proven  by  the  fact  that  millions  of  pieces,  includ- 
ing gears  and  bearings,  are  giving  uniform  service  and  that  the  exception 
is  the  one  that  does  not. 

H.  W.  Alden: — I  think  that  Mr.  Vincent,  as  Mr.  Souther  has  said, 
has  perhaps  exaggerated  the  uncertainities  due  to  the  exceptions  rather 
than  the  rule.  He  is  perfectly  right  in  one  thing,  however,  and  that  is 
that  the  forging  of  the  original  blank,  so  far  as  gears  are  concerned,  has 
a  very  great  influence  on  the  subsequent  work  on  that  gear  blank.  It 
is  something  that  is  very  easy  to  understand,  I  think.  All  of  us  are 
more  or  less  familiar  with  the  grain  structure  of  steels,  and  with  what 
happens  in  the  subsequent  treatment. 

UNIFORMITY 

Perhaps  in  a  business  such  as  Mr.  Vincent's,  in  which  he  gets  in 
some  of  this  and  some  of  that  and  something  else,  he  is  working  under 
very   much    more   disadvantageous   conditions   than   a   concern   which   is 
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running  along  on  a  given  and  known  product.  The  most  important 
single  item  in  proper  heat  treatment— this  may  sound  like  a  very  flat 
statement,  but  it  is  the  case — is  uniformity.  That  is  something  like  saying 
two  is  two,  but  it  is  very  hard,  very  hard  to  control  and  govern.  It  is 
the  most  important  thing.  It  does  not  make  such  an  awful  lot  of  diflfer- 
ence,  within  reasonable  limits,  what  you  do,  if  you  keep  on  doing  the 
same  thing  all  the  time.  Get  a  reasonable  amount  of  good  results  out  of 
your  method,  and  then  keep  on  doing  the  same  things  the  same  way  all 
the  time,  I  think  Mr.  Souther,  and  anybody  who  has  had  intimate  con- 
tact with  heat  treatment  work,  will  agree  with  me  that  the  hardest  thing 
to  do  is  to  get  the  methods  of  production  such  that  uniformity  of  work 
results  all  the  time.  Work  out  theoretically  and  practically  the  results 
you  want  to  get,  and  then  establish  your  limit  both  sides  of  that,  and  try 
to  keep  things  in  the  middle  of  the  road.  And  there,  with  all  due  respect 
to  the  shortcomings  of  the  scleroscope,  the  scleroscope  is  of  very  great 
assistance.  I  am  not  prepared  to  say  that  the  scleroscope  is  an  actual 
indication  of  hardness.  As  Mr.  Souther  says,  the  scleroscope  would 
show  the  fi-inch  ball  to  be  50  hard  and  the  i-inch  ball  100  hard,  but  if 
you  have  previously  found  out  that  the  -^^-inch  ball  which  the  scleroscope 
tells  you  is  50  hard  will  produce  the  results  you  want  in  your  bearings, 
then  that  same  scleroscope  will  tell  whether  all  of  your  balls  are  50  or 
something  else,  and  that  is  what  the  scleroscope  is  for.  If  you  use  the 
scleroscope  with  that  in  mind,  producing  comparative  results  only,  you  are 
all  right.  Take  two  forgings,  one  a  large  one  and  one  a  small  one;  with 
exactly  the  same  treatment,  exactly  the  same  steel,  the  scleroscope  will 
show  one  reading  on  one  and  another  on  the  other.  You  have  to  find 
out  first  what  condition  the  steel  should  be  in  to  get  the  best  results; 
find  out  from  the  scleroscope  and  your  experimental  readings  what  the 
scleroscope  says,  and  then  thereafter  (oWovf  approximately  the  sclero- 
scope readings.  The  scleroscope  will  pick  out  the  good  forgings  and  the 
bad  ones  practically  every  time. 

FURNACES 

I  think  furnaces  are  produced  to-day,  at  least  for  certain  grades  of 
material,  which  will  turn  out  practically  automatically  absolutely  uniform 
results.  You  can  run  through  a  million  parts  if  you  want  to,  and  that 
million  will  be  practically  and  substantially  alike.  It  is  possible  to  build 
furnaces  that  will  turn  out  gears  with  three  or  four  in  the  furnace  at 
the  same  time,  all  of  which  are  absolutely  alike ;  you  cannot  tell  one 
from  the  other,  I  believe,  by  any  known  methods  of  investigation. 

It  may  interest  you  to  know  of  one  little  attachment  that  we  put  on 
an  electric  furnace  at  our  plant  for  the  heating  of  gears.  The  same 
thing  would  be  applicable  to  the  oil-fired  or  gas-fired  furnace.  It  is 
difficult  if  you  simply  place  gears  in  the  furnace  to  get  them  uniformly 
heated.  We  ran  a  shaft  up  through  the  bottom  of  the  furnace  with  a 
fire-clay  head  on  it,  and  the  gears  or  the  part  to  be  treated  are  mounted 
on  that,  and  are  rotated  in  the  furnace  at  a  reasonable  rate  of  speed 
so  that  the   different   parts  are   exposed  to  the   resistance  on   the  side. 
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When  they  come  out,  they  are  all  alike,  there  is  no  question  about  it 
If  there  are  six  pieces  in  there,  or  ten  pieces,  you  may  be  sure  that  they 
are  all  exactly  alike. 

Mr.  Bourg: — Bringing  up  the  subject  of  gears  again,  Mr.  Vincent 
spoke  of  the  heat  treatment  of  the  forgings  after  the  rough-machine 
work.  I  would  like  to  ask  which  would  be  the  best  treatment  to  apply 
there,  an  annealing  from  just  above  the  critical  temperature,  or  a  quench- 
ing and  an  anneal  before  the  final  machine  operation? 

R.  E.  Vincent: — I  would  say  a  quenching  above  the  critical  point, 
then  draw  back  and  anneal  afterwards. 

Mr.  Heilman  : — I  have  never  seen  a  furnace  that  would  work  abso- 
lutely uniformly,  but  we  have  obtained  good  results  by  having  our 
hardener  watch  the  gears  very  closely,  and  when  they  are  of  the  same 
color,  as  near  as  he  can  tell  by  his  experienced  eye,  as  his  pyrometer 
notes,  pull  the  gears  out  around  the  pyrometer  end.  We  usually  find 
the  ones  in  the  front  of  the  furnace  are  slightly  colder,  and  we  work 
these  towards  the  back  of  the  furnace,  and  as  they  come  up,  pull  them 
out.    In  that  way  we  get  our  results  very  uniform. 

I  made  a  test  a  couple  of  years  ago  on  steel  of  different  thickness,  not 
in  spherical  section  but  flat  section,  and  found  a  point  where  the  minimum 
scleroscope  results  were  secured,  usually  about  9/16  inch  on  the  flat  steel. 

Mr.  Lawson  :— I  would  like  to  ask  whether,  in  heat  treating  bevel 
gear  blanks  before  machining,  quenching  would  be  any  benefit,  particu- 
larly if  there  is  going  to  be  a  similar  treatment  after  the  gear  is  rough- 
machined,  or  whether  there  should  be  just  an  annealing  process  to  take 
the  strains  off,  and  then  the  heat  treatment  after  the  rough-machining? 

R.  E.  Vincent: — I  think  the  annealing  process  is  sufficient  after 
forging.  Then  after  rough-machining,  quench  and  anneal,  leaving  the 
steel  in  a  condition  in  which  it  can  be  machined  readily.  With  a  low 
carbon  open  hearth  steel  a  water  quenching  is  better  than  oil  for  that 
treatment.  I  believe  you  get  all  the  distortion  right  there.  Then  you  true 
the  gear  up  in  the  finishing  operation. 

E.  F.  Lake: — It  is  only  within  the  last  few  years  that  we  have 
realized  that  accuracy  is  of  the  utmost  importance  in  hardening  and 
tempering  steel.  Some  ten  years  ago  builders  of  furnaces  used  to 
make  the  claim  that  their  furnaces  would  heat  within  40  degrees  of  a 
given  temperature  in  the  different  parts  of  the  furnace,  and  that  was 
considered  very  close  work.  To-day  there  is  hardly  a  furnace  builder 
in  the  country  who*  docs  not  claim  he  can  build  furnaces  6  and  7  feet 
deep  by  3  and  4  feet  wide,  and  keep  the  temperature  within  10  degrees 
of  a  given  point  in  any  and  all  parts  of  the  heating  chamber.  This 
has  been  brought  about  by  numerous  investigations  that  have  been  made 
in  the  last  decade,  which  have  shown  that  accurate  hardening  and  draw-' 
ing  temperatures  always  give  the  best  results  in  the  heat  treatment  of 
steel.  Numerous  tests  have  shown  that  the  elastic  limit  varies  some  ten 
or  fifteen  thousand  pounds  per  square  inch  with  a  variation  of  SO  degrees 
in  the  hardening  temperature.    Th^y  have  also  shown  a  similar  percentage  of 
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variation  in  the  fatigue  test.  Such  a  variation  in  temperature  was  allow- 
able ten  years  ago,  but  to-day  we  get  down  to  a  variation  of  but  5  or  lo 
degrees  in  good  work,  with  the  aid  of  various  instruments  and  apparatus 
such  as  the  pyrometer,  the  electric  furnace,  the  automatic-temperature- 
control  instruments,  which  it  is  claimed  will  keep  the  furnace  within  a 
range  of  5  degrees  from  any  given  temperature,  the  salt  and  lead  bath 
furnaces,  etc.  In  fact,  the  days  have  gone  by  when  men  who  harden  and 
temper  steel  by  eyesight  can  get  the  results  that  are  demanded  for  the 
high-class  machinery,  tools,  etc.,  that  are  made  at  the  present  time. 

The  result  has  been  that  hardening  rooms  have  been  equipped  with  all 
ihe  various  kinds  of  furnaces,  instruments  and  apparatus.  Nearly  all  that 
scientific  investigations  have  discovered  in  the  way  of  methods,  processes 
or  apparatus  is  now  applied  commercially.  Probably  more  of  the  scientists' 
investigations  have  been  utilized  in  this  field  than  in  any  other  we  can 
mention.  The  work,  too,  has  been  brought  to  a  point  where  it  is  done 
almost  automatically.  One  hardening  room  in  particular  hardens  and 
tempers  something  like  a  hundred  thousand  pieces  per  day. 

Ten  years  ago  the  work  was  done  by  eye  by  skilled  men  who  were 
drawing  from  four  to  five  dollars  a  day.  To-day,  after  remodeling  and 
equipping  with  modern  apparatus,  young  men,  drawing  two  and  two 
and  a  half  dollars  per  day,  do  more  work,  maintain  more  accurate  tem- 
peratures, and  turn  out  much  better  work  than  was  done  before.  When 
steel  is  correctly  heat  treated  we  do  not  find  so  much  fault  with  the  steel 
makers  for  giving  us  poor  steel.  This  shows  that  inaccuracy  in  harden- 
ing and  drawing  temperatures  is  often  more  at  fault  than  is  the  poor 
quality  of  the  metal. 

Chairman  E.  T.  Birdsall: — Is  there  any  further  discussion?  Would 
anybody  like  to  ask  Mr.  Vincent  more  questions?  I  would  like  to  say 
that  I  agree  with  Mr.  Souther  and  Mr.  Alden  that  Mr.  Vincent  has  noted 
the  exceptions.  I  know  that  hundreds  of  thousands  of  pieces  go  through 
Mr.  Vincent's  place  every  week.  He  certainly  could  not  have  trouble  with 
all  of  them  or  a  number  of  them.  I  know  I  had  ten  thousand  pieces 
go  through  his  place  recently,  without  having  trouble  with  any  of  them. 

R.  E.  Vincent: — I  did  not  want  to  create  an  impression  that  we  had 
trouble  with  everything,  but  we  do  have  trouble  with  some  things. 


Digitized  by 


Google 


330  S.  A.  E.  BULLETIN 

CHANGES  OF  ADDRESS  OF  S.  A.  E.  MEMBERS 

Charters,  D.  B.,  formerly  engineer,  Pittsburgh  Model  Engine  Co., 
Pittsburgh,  Pa.;  now  assistant  chief  engineer,  Breitung  &  Co., 
Ltd.,  New  York  City. 

Gmeiner,  C.  S.,  formerly  assistant  general  manager  and  chief  engineer, 
Dart  Mfg.  Co.,  Waterloo,  Iowa;  now  consulting  and  designing 
engineer,  Detroit,  Mich. 

Hall,  C.  M.,  formerly  sales  manager.  Parish  Mfg.  Co.,  Detroit,  Mich.; 
now  connected  with  Wetzel  Hall  Co.,  Detroit,  Mich. 

Lynch,  L.  B.,  formerly  plant  superintendent,  Studebaker  Corporation, 
Detroit,  Mich.;  now  vice-president  and  general  manager,  Amer- 
ican Top  Co.,  Jackson,  Mich. 

Seeley,  S.  Ward,  formerly  connected  with  North  American  Copper  Co., 
New  York  City;  now  associate  technical  editor,  Motor  Trades 
Publishing  Company,  New  York  City. 

Sheahan,  Thos.  W.,  formerly  draftsman,  Nelson  Brennan  Peterson, 
Detroit,  Mich.;  now  a  student  in  mechanical  engineering,  Uni- 
versity of  Michigan,  Ann  Arbor,  Mich. 

Still  well,  Wm.  H.,  formerly  sales  engineer,  J.  S.  Bretz  Co.,  New  York 
City;  now  in  sales  department,  Detroit  Division,  Joseph  Dixon 
Crucible  Co.,  Jersey  City,  N.  J. 

Willis,  Frank  B.,  formerly  Eastern  district  manager,  Lozier  Motor 
Company,  Detroit,  Mich.;  now  in  sales  department,  Chalmers 
Motor  Co.,  Detroit,  Mich. 

Wulf,  F.  C,  formerly  factory  representative.  Gray  and  Davis,  Inc., 
Boston,  Mass.;  now  engineer  and  superintendent,  Paul  M.  Marko 
&  Company,  Brooklyn,  N.  Y. 


APPLICATIONS  FOR  MEMBERSHIP 

A  list  of  current  applications  for  membership  is  given 
below.  The  members  are  urged  to  send  for  the  considera- 
tion of  the  Council  any  pertinent  information  with  regard 
to  those  whose  names  are  given  which  the  Council  should 
have  prior  to  the  election  of  any  of  the  said  applicants. 
It  is  requested  that  communications  from  the  members  in 
this  connection  should  be  sent  promptly. 

Bender,  Frank  M.,  Chief  Draftsman,  Lycoming  Foundry  &  Machine  Co., 
Williamsport,  Pa. 

Chapman,  Lee  A.,  Chief  Engineer,  Beaver  Mfg.  Co.,  Milwaukee,  Wis. 

Cleaver,  Charles  F.,  London,  England. 
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Glickman,  Mendel,  Tool  Designer,  Beaver  Motor  Mfg.  Co.,  Milwaukee, 
Wis. 

Goddard,  Herbert  A.,  Special  Representative,  Perfection  Spring  Co. 
Cleveland,  Ohio. 

Greer,  Perry  H.,  President,  Greer-Robbins  Co.,  Los  Angeles,  Cal. 

Hendrie,  William,  Secretary  and  Treasurer,  Detroit  Gear  &  Machine 
Co.,  Detroit,  Mich. 

Liston,     Joseph     H.,     District     Manager,     Thermoid     Rubber     Co., 
Trenton,  N.  J. 

Miley,  Lewis  J.,  Salesman,  Thermoid  Rubber  Co.,  Trenton,  N.  J. 

Ridley,  Grahame  B.,  Assistant  to  Chief  Engineer,  Heineman-Pearson 
Co.,  San  Francisco,  Cal. 

Ridlon,  John   R.,   Repair    Department   Foreman,   Locomobile   Co.  of 
America,  Chicago  Branch. 

Seabury,   Richard    W.,   Treasurer   and    Technical    Director,   Boonton 
Rubber  Mfg.  Co.,  Boonton,  N.  J. 

Smith,  George  E.,  Mechanical  Draftsman  and  Designer,  American  Die 
and  Tool  Co.,  Reading,  Pa. 

Waite,  E.  E.,  Chief  Engineer  and  Factory  Manager,  Standard  Woven 
Fabric  Co.,  South  Framingham,  Mass. 

Welton,   Spencer,   Vice-President   and   General   Manager,   Rutherford 
Rubber  Co.,  Rutherford,  N.  J. 

Winther,  Martin  P.,  Truck  Engineer,  Thos.  B.  Jeffery  Co.,  Kenosha, 
Wis. 


APPLICATIONS  APPROVED  DURING  FEBRUARY 

MEMBERS 
Coholan,  Wm.  T.,  19  South  High  St.,  New  Britain,  Conn. 
Gould,  W.  S.,  Gould  Storage  Battery  Co.,  30  East  42nd  St.,  New  York 

City. 
Jack,  Robert  K.,  326  High  Park  Ave.,  West  Toronto,  Ont.,  Canada. 
Rhoades,  Lewis  T.,  care  of  New  York  Coil  Co.,  338  Pearl  St.,  New  York 

City. 
Richmond,  Everett  E.,  Elco  Company,  Bayonne,  N.  J. 
White,  D.  McCall,  142  Putnam  Ave.,  Detroit,  Mich. 

ASSOCIATES 
Campbell,  Alfred  L.,  535  First  Ave.,  Astoria,  L.  I. 
Haines,  William  A.,  170  West  Warren  Ave.,  Detroit,  Mich. 
Lemunyon,  Ethan  C,  523  Black  Bldg.,  Los  Angeles,  Cal. 

JUNIOR 
Maloney,  J.  E.,  Hydraulic  Pressed  Steel  Co.,  Cleveland,  Ohio. 

STUDENT  ENROLLMENTS 
Emmons,  Walter,  792  Cass  Ave.,  Detroit,  Mich. 
Lange,  Joseph  A.,  50  Washington  Ave.,  Clifton,  N.  J. 
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OFFICERS  OF  THE  SOCIETY 

President,  William  H.  Van  Dervoort,  Moline,  111. 

First  vice-president,  Frederick  R.  Hutton,  New  York. 

Second  vice-president,  Joseph  A.  Anglada,  New  York. 

Treasurer,  Arthur  B.  Cumner,  New  York. 

Chairman  of  Finance  Committee,  Horace  M.  Swetland,  New  York. 

Secretary  and  General  Manag^er,  Coker  P.  Clarkson,  New  York. 


MEMBERS  OF  THE  COUNCIL 

William  H.  Van  Dervoort,  Moline,  111. 

Frederick  R.  Hutton,  New  York. 

Joseph  A.  Anglada,  New  York. 

Arthur  B.  Cumner,  New  York. 

Christian  Girl,  Cleveland,  Ohio. 

Henry  C.  Wilson,  New  York. 

F.  M.  Germane,  Philadelphia,  Pa. 

William  P.  Kennedy,  New  York. 

C.  B.  Rose,  Moline,  111. 

John  Wilkinson,  Syracuse,  New  York. 

Howard  Marmon,  Indianapolis,  Ind.  (Past  President). 

H.  M.  Leland,  Detroit,  Michigan  (Past  President) 
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SECTIONS  OF   THE   SOCIETY 

DETROIT    SECTION 

E.  T.  BiRDSALL Chairman 

C.  T.  Myers  and  W.  N.  Osburn Vice-Chairmen 

W.  H.  CoNANT Acting  Secretary  and  Treasurer 

(Address)  Kerr  Bldg.,  Detroit,  Mich. 

Meets  first  Thursday  each  month  at  8  />.  m.,  in  the 
Employers'  Association  Rooms,  Stevens  Building,  Detroit,  Mich. 


INDIANA   SECTION 

LoN  R.  Smith Chairman 

R.  H.  Combs Vice-Chairman 

Chas.   p.  Grimes Secretary-Treasurer 

(Address)  Wheeler  &  Schebler,  Indianapolis,  Ind. 

Meets  first  Tuesday  after  first  Wednesday  each  month  at  S  p.  m.,  at  the 
Hoosier  Motor  Club  in  the  ClayPool  Hotel,  Indianapolis,  Ind. 


METROPOLITAN    SECTION 

Joseph  A.  Anglada Chairman 

Herbert  Chase Treasurer 

Niran  Bates  Pope Secretary 


(Address)   1790  Broadway,  New  York  City. 

Meets  last  Thursday  each  month,  except  July  and  August,  8  p,  m., 

at  the  Automobile  Club  of  America,  247  West 

Fifty-fourth  Street,  New  York  City. 


CLEVELAND   SECTION 

James  H.  Herron Chairman 

H.  B.  Anderson Vice-Chairman 

A.  J.  Scaife Treasurer 

R.  J.  Nightingale Secretary 

E.  R.  Hall         1 

J,  H.  Hertner    V Members  Board  of  Directors 

R.  H.  Manson    1 
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POSITIONS  AVAILABLE 

The  following  announcements  are  published  for  the  information  of  mem- 
bers of  the  Society.  No  charge  whatever  is  made  for  these  announcements. 
Members  who  wish  additional  information  will  please  address  the  office  of 
the  Society. 

204.  Salesman  for  New  England  States  to  look  after  local  dealers. 
Must  be  high-grade  man  who  can  get  results  on  commission 
basis.  We  have  a  proposition  that  appeals  to  all  men  of 
ability  in  selling  line. 
207.  A  man  capable  of  directing  or  assuming  charge  of  entire  in- 
spection, from  receipt  of  raw  material  to  final  car  inspection. 

*208.     Die  sinkers,  experienced  in  automobile  drop  forgings. 

*209.  Concern  manufacturing  small  electrical  motors  in  quantities 
wants  draftsman  or  clerk  experienced  in  the  standardization 
of  product,  parts  as  well  as  tools.  Must  be  familiar  with 
drafting  room  organization  and  systematic  recording  of 
standards.    State  age,  references  and  salary. 

*210.  Large  accessory  manufacturing  plant  wishes  to  secure  a  good 
representative  acquainted  with  the  purchasing  agents  and 
engineers  of  automobile  factories. 

♦211.  Skilful  draftsman  in  truck  engineering  department;  prefer- 
ably a  technical  graduate  who  has  had  some  experience  in 
designing  motor  trucks  with  a  view  to  economical  produc- 
tion and  awake  to  modern  requirements. 


MEN  AVAILABLE 

0299.  Engineer   with   experience   peculiarly   fitting  him   for   the   service. 

desires  position  with  leading  company  to  act  as  point  of  contact 
between  engineering  department  and  the  service,  sales,  advertising 
and  publicity  departments.  Can  handle  mechanical  instruction  of 
salesmen,  write  instructive  books  and  aid  in  experimental  work. 

0300.  With  twelve  years'  active  experience,  can  fill  intelligently  and  effi- 

ciently position  as  road  or  home  service  representative  for  manu- 
facturer of  gasoline  trucks.     Employed  at  present. 

0301.  A  graduate  of  the  Texknowlgic  College  (Russia)  seeks  a  position  as 

first-class  draftsman  or  parts  inspector  with  an  automobile  factory 
or  automobile  accessory  concern  in  the  Middle  West. 

0302.  Electrical  and  mechanical  engineer,  ^s  years  of  age,  12  years'  experi- 

ence, desires  to  make  connection  with  some  firm  as  electrical  or 
mechanical  engineer  or  superintendent.  Also  has  selling  experi- 
ence. 

(Concluded  on  page  8) 

•Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
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New  ^^^lrture 
Ball  ^^^rings 

American  Made  for  American  Trade 

QUALITY   is    the    standard    by 
which  all  bearings  must  finally 
be  judged — quality  of  designing,  of 
material,  of  manufacture  and  finish, 
of  inspections  and  then — the  Quality 
of    personality   or 
that      intangible 
something     which 
inspires  confidence 
i  n    manufacturer 
and  product  alike. 


By  reason  of  all  its 
qualities  —  The  New 
Departure  has  set  a 
standard  of  excellence 
by  which  all  other 
bearings  must  in  due 
time  be  compared. 


Our  Engineering  Catalog 
just  issued  was  especially 
prepared  for  members  of 
the  S.  A.  E. 

Send  for  a  copy. 


THE  NEW  DEPARTURE  MFG.  CO. 

BRISTOL,  CONN.,  U.S.  A. 
Western  Branch.  1016-17  Ford  BuUdlntf.  Detroit.  Mich. 


nswanm 


Digitized  by 


Google 


ANNOUNCEMENT 


Browne  Carbureter 

To  meet  the  demand  and  to  assist  Engineers  and 
Manufacturers  in  investigating  or  using  the  Browne 
Carbureter  we  have  established  a 

WESTERN  BRANCH  OFFICE 

in  the 
David  Whitney  Building 

DETROIT,  MICH. 


and 


Mr.  C.  Everett  Manning 

Recently  Experimental  Engineer  of  the 
Continental  Motor  Manufacturing  Co. 

Has  been  appointed 

Technical  Engineer 

thereto. 


HOLT- WELLES  COMPANY,  Inc. 

E.  H.  Stickels,  President 
1 790  Broadway,      New  York 

ARTHUR  B.  BROWNE 
Consulting  Engineer 


t 
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Malleable  Iron  Fittings  Company 

Branford,  Conn. 

Manufacturers  of  Browne  Carbureters 


QUANTITY  PRODUCTION 

In  adding  a  specially  constructed  four-story  fac- 
tory building  to  their  already  large  plant,  newly 
equipped  for  the  manufacture  of  carbureters,  the 
Malleable  Iron  Fittings  Company,  manufacturers 
of  the  Browne  Carbureter,  have  provided  every  facil- 
ity necessary  for  the  production  of  carbureters  of  the 
highest  standard  of  material  and  workmanship  in  any 
quantities  required. 

Theirs  is  an  organization  skilled  in  quantity  pro- 
duction. 

Thoroughness  has  been  the  watchword  in  the 
shop,  and  the  resulting  perfection  of  manufacture  has 
become  the  company's  distinguishing  characteristic 
as  to  products. 

SOLE  SELLING  AGENTS: 

Holt-Welles  Company,  Inc. 

E.  H.  Stickels,  Fretldefit 

U.  8.  Rubber  Bnlldlni  17fO  Broadwar.  N^  Yorli 
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HAYES  WHEELS 

GIVE 
SATISFACTION 


We  take  continued  and  painstaking  care 
with  the  little  details  of  construction  which 
typify  the  individual  requirements  of  the 
customer. 

Our  well-balanced  and  strict  system  of  in- 
spection insures  the  maintenance  of  a  uni- 
formly high  standard  in  material  and  work- 
manship. 

Our  capacity  for  large  quantity  produc- 
tion affords  protection  to  the  buyer  who  re- 
quires a  steady,  dependable  source  of  supply. 

WE  WORK  WITH  YOU 


Hayes  Wheel  Company 

Jackson,  Michigan 
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The  Elimination  of  the  Cage  in 


THE 

GEORGE 


UTOMATIC 

ROLLER    BEARING 


All  Roller  Bearings  must  provide  some  means  for  separat- 
ing the  rollers.  The  George  Automatic  Roller  Bearing 
eliminates  all  cage  troubles  by  using  balls  as  separators.  The 
balls  and  rollers  come  in  contact  at  a  point  where  true  rolling 
motion  takes  place.  This  eliminates  all  friction  between  the 
movable  parts  and  provides  a  perfect  separator  for  the  rollers. 
Further,  the  conical  ends  of  the  rollers,  acting  in  conjunction 
with  the  balls,  overcomes  all  tendency  of  the  rollers  to  skew 
out  of  their  true  rolling  axis. 


Assume  P  Lbs.  Fig.  I  and  Fig.  2  to  be  the  pressure  on  each  roller 
of  the  bearing  as  the  result  of  applying  end  thrust.  The  reactions  C 
and  B  in  Fig.  I  act  along  lines  which  make  equal  angles  with  the  axis 
of  the  roller  and  therefore  have  the  same  magnitude.  In  this  position 
the  axis  of  rotation  of  the  roller  focuses  at  the  same  point  as  the  axis 
of  rotation  of  the  cup  and  cone,  thus  giving  true  rolling  motion. 

Now  assume  that  the  roller  could  be  skewed  out  of  its  axis  repre- 
sented by  the  angle  OC  as  in  Fig.  2.  The  resultant  forces  B  and  C  will 
act  along  lines  which  make  unequal  angles  with  the  axis  of  the  roller 
and  as  a  result  B  will  have  a  greater  magnitude  than  C.  This  condition 
cannot  exist  as  B  will  always  be  greater  than  the  pressure  tending  to 
throw  the  rollers  out  of  alignment. 

A  similar  reaction  takes  place  at  the  small  end. 

Other  features  of  the  George  Automatic  Roller  Bearing  will  be 
described  in  later  issues  of  the  S.  A.  £.  Bulletin. 

THE  GEORGE  AUTOMATIC  ROLLER  BEARING  CO. 
Walter  H.  Miller,  President  Hamflton,  Ohio 
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AIR  TESTING 
MADE  EASY 

The  operation  of  testing  the  air-pressure 
in  tires  having  been  found  on  occasion 
difficult  and  irksome  by  reason  of  the 
jamming  together  of  the  valve  stem  and 
dust  cap.  the  firm  of  A.  SCHRADERS 
SON,  Inc.,  have  designed  and  placed  on 
the  market  a  new  ''Quick- Acting'*  dust 
cap  which  can  be  removed  from  the 
valve  stem  by  a  simple  quarter  turn. 

The  new  SCHRADER  '  Quick- Acting  ' 
dust  cap  eliminates  the  work  of  screwing 
the  cap  down  the  entire  length  of  the 
valve  stem  to  the  felloe  of  the  wheel.  All 
that  is  necessary  is  to  slip  the  cap  over 
the  valve  and  turn  it  one-quarter  turn. 
This  locks  it  securely  to  the  valve  stem. 

To  imlock,  simply  give  one-quarter  turn 

in  the  opposite  direction.      The  locking 

device  is  composed  of  a  thread  made  up 

of  four  sections.      By  pressing  the  dust 

cap  against  the  rim  nut  the  four  sections 

contract    into     one     continuous     thread. 

When  the  cap  is  not  in  use  the  four  sec- 
tions are  expanded  so  that  the  diameter 

is  larger  than  the  diameter  of  the  valve 

stem. 

YOU  CAN  NOW  TEST  THE  AIR 

PRESSURE  IN  YOUR  TIRES 

WITHOUT  EFFORT. 

The  Sckrader  Universal  Tire  Pressure 
Gauge  has  been  endorsed  by  Tire  Manu- 
facturers as  the  most  reliable  lire  pres- 
sure gauge  on  the  market. 

Price,  One  Dolbtf 

for  talm  by  Tbtm  Manufmeiureita, 
Johbmrw,    Dmmi^ra,   Garagma,   or 

A.  SCHRADER'S  SON,  Inc^ 

783-791  Atlantie  A^,  BmM»ldyn,  N.  Y. 
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0303.  Managing  and  designing  engineer  of  twelve  years'  experience  in 

car  and  engine  building,  desires  employment  with  automobile 
parts  or  automobile  manufacturer,  in  the  capacity  of  either  sales 
promoter  or  production  manager.  Large  acquaintance  among 
dealers. 

0304.  Sales  manager  with  fourteen  years'  experience  in  automobile  acces- 

sory business,  now  employed  by  one  of  the  largest  manufacturers 
in  business,  is  desirous  of  making  a  change  for  reasons  which  will 
be  given  in  an  interview  and  which  may  be  confirmed  by  investi- 
gation. Thoroughly  experienced  in  selling,  sales  systems,  office 
management  and  credit  work.  Capable  of  employmg  and  han- 
dling salesmen  and  getting  the  best  results.  Thorough  acquaint- 
ance with  big  buyers.  Would  become  financially  interested  in 
concern  if  services  prove  satisfactory.  With  present  concern  five 
years.    Age  35  years. 

0305.  Superintendent  of  a  high-grade  automobile  engine  manufacturing 

company  desires  to  make  change.  Good  organizer,  producing  at 
low  cost.  Best  reason  for  leaving  present  position.  Best  refer- 
ences. 

0306.  Mechanical  and  electrical  engineer.     Capable  and  energetic,  with 

excellent  executive  ability.  Exceptionally  good  practical  experi- 
ence on  both  trucks  and  pleasure  cars;  in  engineering,  designing, 
purchasing,  shop  practice,  construction  and  production.  Espe- 
cially competent  on  electric  systems.  Able  to  handle  men  and 
fully  capable  of  assuming  responsibility.  Married.  Age  33.  Sal- 
ary moderate. 

0307.  A I    production    man    and    engineer.      Technical    graduate.      Four 

years*  shop  experience,  one  year  as  machinist  and  tool  designer. 
Five  years'  engineering  experience.  Designer  of  six  pleasure 
models  and  one  commercial. 

0308.  Engineer    with    fourteen    years*    experience.      Has    designed    and 

built  four-  and  six-cylinder  and  Knight-engined  cars,  electric 
^transmission  cars  and  electrics,  also  two-speed  and  worm  drive 
-^axles.     Detroit  location  preferred. 

0309.  Technical  graduate  twenty-eight  years  of  age  with  four  years*  ex- 

perience in  design  and  construction  of  pleasure  cars,  desires 
position  as  technical  assistant  in  service  department,  or  position 
leading  to  that  of  sales  engineer.  Now  employed  in  engineering 
department  of  company  making  all  its  own  parts. 

The  Automobile  Club  of  America 

54th  and  56th  Streets,  West  of  Broadway,  New  York  City 
announces  the  enlargement  of  the 

TESTING     LABORATORY 

to  approximately  twice  Its  former  capacity. 

A  new  Bulletin,  describing  the  equipment,  kinds  of  tests,  and  charges  for 
the  same  is  ready  for  distribution  and  will  be  mailed  to  those  interested  upon 
request. 

The  TestinK  Laboratory  is  open  to  consultingr  engineers,  manufacturers, 
and  others  for  confidential  development  work  or  official  tests.  The  reports 
of  the  latter  are  accepted  by  the  profession  and  the  public  as  authoritative 
and  absolutely  unbiased. 
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High-Speed  Trucks 
Should  Have   Pneumatic   Tires 

Not  only  do  such  tires  make  possible  a  higher  speed,  but  they 
save  money  in  the  form  of  reduced  wear  and  tear  on  the  truck  and 
its  contents. 

Large  size  pneumatic  tires  for  trucks  are  a  proven  and  eminently 
practical  proposition.  Even  at  low  speeds  they  have  great  advantage 
on  rough  roads,  and  may  be  used  all  year  'round  through  rain  and 
snow.    Chains  necessary  only  on  wet  ice. 


We    can    furnish  

tires    (with    A11-Weather    Treads)    in 
the  following  i ' 


pneumatic    truck 
ithe 


38x5  ^i  in.     39x6  in.     38x7  in. 
40x8  in.     42x9  in.     48x12  in. 

Proper    equipment    for    trucks    (of 
normal  size  and  with  proper  loads): 

1-ton,  5J4  in.  front,  6  in.  rear. 
IH-ton,  6  in.  front.  7  in.  rear. 

2  and  2}4-ton,  7  in.  front,  8  in.  rear, 

3  and  3f^-ton,  7  in.  front,  9  in.  rear. 
5-ton,  9  in.  front,  12  in.  rear. 

We  are  also  ready 
to  figure  on  pneu- 
matic equipment  for 
stin  larger  trucks. 

Front  wheels  being 
usually  the  most  sen- 
sitive to  shock,  pneu- 


^*  tSy^  AlWOIt  OHIO 

Pneumatic  Truck  Tires 


matic    tires    may    be    used    on    these 
alone   in    certain   instances. 

We  Do  Not  Recommend 
Dual  Pneumatic  Tires 

Experiment  amply  shows  that  a 
single  large  tire  per  wheel  is  much 
more  satisfactory,  both  from  a  stand- 
point of  application  and  use.  The 
dual  tire,  although  theoretically  good 
on  perfectly  smooth  roads,  continually 
breaks  down  in  practice,  owing  to  one 
or  the  other  tire  carrying  all  the 
load  over  average  ruts 
and  bumps. 

You  are  intereste4 
in  keeping  down  truck 
repair  bills.  Write 
us.  We  have  figures 
that  will  interest  you. 


The  Goodyear  Tire  &  Rubber  Co.,  Desk  106,  Akron,  O. 

Makers  ot  Goodyear  Automobile  Tires 
We  make  Demountable,  Block,  Cushion,  S-V  and  Other  Tjrpeeof  Truek  Tires 
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Members  are  requested  to  advise  the  S.  A.  E.  office  promptly 
of  change  of  address,  using  form  herewith : 
Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 

Please  change  my  address  now  appearing  on  your  records,  to 
the  following :  ,  ^^ 

Company  connected  with 

Profession  or  Position. 

Address  of  Company 

Address  for  Mail 

Articles  Manufactured 


Very  truly  yours, 

S.  A.  E.  Member. 

The  part  that  sells  the  car" 

(and  truck) 

Because  it  is  known  by  car  and  truck 
builders  and  users  that  the  science*  art 
and  practice  o(  motor  building  oners 
nothing  good  that  Buda  fails  to  take 
advantage  of. 

THE  BUDA  COMPANY 

^^^^^  Factory,  Harvey,  111.     (Chicago  Suburb) 

Address  Factory  REPRESENfATivKs:  BRANDENBURG  &  COMPANY 

1108  S.  Michigan  Ave.,  Chicago 

57th  &  Broadway.  New  York,  N.  Y.  Dime  Bank  Building.  Detroit 
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SKI 

Self  Aligni 

'Bait 
'Bearing^ 

come  froi 
Here 

Deliveries 
are  Normt 

SKF-BALL  DEiyUNB  BO.  | 

SO  Churah  Strttt 

NtwYtrkClty  | 

■— — — ......— .......™-,~ .— Jl 

\\  Sheet  Packing  for 
[jrease,  Gasoline,  Water 


oil-proof,  grease-proof,  nsoline- 
ana  cola  water-proof!  Not  dry 
3r  steam-proof  I  Endura  makes 
bsolutely  dependable.    That's  its 


Endura 
Mfg.  Co. 

6313  Esttwick  Av«. 
PhiUd«lphia 


E^^crStA 


yiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiuiiiiiiiiiiiiii,iiiiiiiiiiiiiiiiii:iiiiiiiiiiniiiniiiiiiiiiiiiin 

I  AMERICAN  TOP  COMPANY  I 

I  JACKSON,  MICHIGAN  | 

I    Largest  Manufacturer  of  Automobile  Tope  In  the  United  States .  | 

I   Quantity  Production  meana  Up-»to-date  Equipment,  | 

I  Prompt  Deiivery  and  Low  Prices.  '  % 

^iiinninniiiniiiiHiHniiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiiiiiiiiiiiiiiii<iiiiii:iiiiiiiiiiiiiiiii^ 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 

Please  send  application  blank  to 

NAMB 

POSITION  AND  COMPANY 


ADDRESS 

whom  1  consider  eligible  to  S.A.E.  membership. 


S.  A.  E.  MEMBER 


ADDRESS 
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MLL  BEflRINfiS 


As  an  engineer  you  must  be  fully 
convinced  of  the  superiority  of 
"NORfflfl**  Bearings  for  your  par- 
ticular purpose,  before  we  will  ac- 
cept your  order.  We  want  your 
business— -but  not  if  your  conditions 
will  not  be  better  met  by  '^NORTVl*' 
Bearings  than  by  any  others— of 
which  you  must  be  the  judge. 


THE  NORAWI  COmPMNy  OF  AMERICA 


179  Q     BRQADWny 


NEW    XQRK 


STAMPINGS 

FOR    AUTOMOBILE    PARTS 

Let  08  estimate  on  Hoods,  Clutch  Cases,  Covers.  Joint  Cases,  Hooslngs, 
Pans,  Gasoline  Tanks.  Mofflera.  Shells.  Drums,  Metal  Instrument  Boards,  etc. 

And,  you  are  undoubtedly  castinir  some  parts  that  could  be  turned  out 
better  and  at  a  lower  cost  by  stamping. 

Our  facilities  enable  us  to  meet  the  most  difBcult  situation  in  light  and 
heavy  slieet  metal  stamping  or  drawing. 

It  will  cost  you  less  to  use  our  service  than  to  maintain  your  own  sheet 
metal  department. 

A  15  acre  plant  and  34  years'  experience,  at  your  service. 

Get  our  prices  on  porcelain  enameling 


CPfrF 


i< 


GEUDEI,  PAESCHKB  ft  FIEY  CO 

1365-1700  St.  Paul  Ave..  Milwsuiise,  Wit 


HAVE   YOU    READ 

the  new  story  on  carburetion  and  Zenith  princi- 
ples entitled  "The  Gxnpound 
Nozzle  Explained''?      It  is  of 
interest  to  every  engineer  in  the  motor 
fidd.     There  is  a  copy  for  you. 


ZENITH  CARBURETOR  CO. 

DETROIT,  U.  S.  A. 
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FILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

SSCKETARY, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS, 
1790  Broadway,  New  York  City. 

Please  send  application  blank  to 

/  NAME 

I 

\ 
\ 

POSITION    AND    COMPANY 
ADDRESS 

whom  I  consider  eligible  to  S.  A.  E.  membership. 

S.  A.  E.  MEMBER 

ADDRESS 


Date. 


DROP  FORGED  I  BEAM  FOR  TORBENSEN  ONE  TON  AXLE 


WEIGHT     ^^^1^^^    70  LBS. 

Compare  this  L4Mid  Carrying  Member  of  the 

TORBEN8EN    INTERNAL   GEAR    DRIVE    AXLE 

witK  the  Steel  Castings  need  by  otker  Sratems  o4  Final  Drive.       You  will 

ftncl  a  difference  in  our  favor  of  over  300  pound* — nearly  20%  ol  the 

Fay  Load.     Our  design  has  many  other  equally  valuable  f  eaturea. 

XORBENSEN  OEL<VR  St  AXLE  CO. 

224  High  Street  NEWARK,  N.  J. 
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fDpOJfTi^    RAYNTITE  TOPS 

N^BRIKQl^  GUARANTEED  ONE  YEAR 

^*^  ^"^  (W«  RMlly  Mean  This) 


■ta  w  ■  ^AT  wrt 


Single  and  Double  Texture.     By  actual  test  no  advertised  top 

material  is  better.     Washable,  grease-proof,  and  not 

affected  by  heat  or  cold.     Samples  FREE. 

DU  PONT  FABRIKOID  COMPANY 

WILMINGTON,  DEL.  TORONTO,  ONT. 


A  new  booklet;  pocket  size;  informative;   shows 
how,  when  and  where  to  use 

T^I*^^^1W]9C    GRA.PHITE 
m^M.J\JKJrH    ^    A.UTOMOBIL.E: 

Sixteen  pages  and  cover;  fully  and  practically  illus- 
trated; sent  free  upon  request.    Mention  No.  95-G. 
Made  in  JERSEY  CITY.  N.  J.,  by  the 
JOSCPH    DIXON  CRVCIBI^C  COMPANY 
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PILL  OUT  AND  SEND  TO  S.  A.  E.  OFFICE 

Secretary, 

SOCIETY  OF  AUTOMOBILE  ENGINEERS. 

1790  Broadway,  New  York  City. 
Please  send  application  blank  to 

NAME 

•      I  •  • 

^  POSITION  AND  COMPANY 


ADDRBSS 


whom  I  consider  eligible  to  S.A.E  membership. 


S.  A.  E.  MEMBER 


ADDRESS 


Date. 


The  Best  Motor  for  Power 
Ha9  ValveM  in  the  Head 


s 

i 

The  Best  Valve  in  the  Head  Motor  is  the      i 
STERLING  I 

STERLING  MOTOR  COMPANY 

1145  West  Grand  Boulevard  Detroit,  Michigaa 
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L    ** 


Type  "D 

Chrome  Vanadiam  Spring  Steel 

For  springs  that  give  satisfaction  in  the  wear 

and  tear  of  actual  every  day  service — that 

take  the  bumps  and  save  your  engine 

— use  Chrome  Vanadium  Steel 

Endurance  Life  Resiliency 


Chicago 


Canton 
New  York 


Detroit 


D.  W.  F. 
STEEL 
BALLS 


SHELBY 

SEAMLESS 

TUBES 


THE  IDEAL  TRANSMISSION 

RENOLD  DRIVING  CHAINS 

"7A«  Chaina  o/FroMn  RmiiahiUty** 
Known  the  world  over  for  their  high  degree  of  quality,  preci- 
sion and  perfection  of  design.  Made  by  the  largest  and  oldest 
chain  makers  in  the  world. 

Particulars  of  commercial  vehicles,  motorcycles  and  engineering 
sizes  sent  on  request. 

SOLE  AMERICAN  AGENTS 

PETER  A.  FRASSE  &  CO.Jnc. 

417-421  Canal  Str«M,  N«w  York 


SUPERIOR 

{AUTOMOBILE 

STEELS 


TOOLS 

AND 

SUPPLIES 


LETTERS  FROM  WISE  ENGINEERS  TO  THEIR  FRIENDS.    No.  2 

Toledo,  Ohio,  November  9.  1914. 
Emit  GreaSman  Manufacturing  Compansr,  inc. 
Bush  Tsrmftnai.  Modal  Factory  No.  20, 
Broolclyn,  Naw  Yorii  City 

Dear  Mr.  Grossman:  Confirming  conversation  with  you  at  Chicago 
recently,  I  am  pleased  to  state  that  1  am  now  using  my  third  Reo  au- 
tomobile equipped  with  your  Red  Head  Spark  Plugs.  I  have  averaged 
better  than  6,000  miles  per  year  on  each  of  my  cars,  and  It  has  been 
gratifying  indeed  that  I  have  not  had  occasion  to  change  a  spark  plug 
in  either  of  the  three  cars,  which.  I  think,  speaks  well  for  the  eflfl- 
ciency  of  your  plug.  Yours  truly, 

[Signed]  A.  B.  COFFMAN. 
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The 


YUmSG 


A   NECESSITY— tfreatly   apprecUted    by 

all  Automobile  Ownera. 
THE  BEST — aa  recoi^nixed  by  all  makers 

of  the  better  motor  cars. 
A  SELLING  FACTOR  of  recognised  merit. 

KELLOGG  MFG.  CO. 
ROCHESTER,  N.  Y. 

Branch—  and  DUtrihutora  in  Principal  Ciiiaa 


BROACHING 

MACHINES  and  TOOLS 

Write  Us 

THE  LAPOINTE  MACHINE  TOOL  COMPANY 

HucUony  Mass* 
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"HYDRAULIC"  Bo<rfi  of  Design*  on  File  at 
"S.A.E."  Headquarter* 


AUTOMOBILE 
FRAMES 


BRAKE- 
DRUMS 


STEP 
HANGERS 


"PARKER- 
HYDRAULIC" 
WHEELS 


RUNNING 
BOARDS 


HEAVY 
STAMPINGS 


THE  HYDRAULIC   PRESSED  STEEL  CO. 

CLEVELAND,  OHIO,  U.  S.  A. 

Foreign  (Mce:    Jas.  R.  Kdly  &  G>.,  Leeds,  England 


STEERING  CONNECTIONS 

(Drag  Links) 

Simple  in  construction  and  efficient. 

Complete  Brake  Rod  Assemblies. 

Service  is  a  Specialty  with  us. 

Michigan  Electric  Welding  Company, 

DETROIT,    MICHIG/Sl. 


Stanweld  Steel  Tube 

Parts  for  the  Motor  Car 

Industry. 

Drive^Shaftt    Steering  MoMtu 
ExhauMt  Tuhee  Muffler  Pipee 
Torque  Tuhee    Manifolde 
Robe  Rails  Cable  Tubee 

Stanweld   Steel   Tubing  withstanda 

jverv  atrength-test.  It  ia  light,  atrong. 

M^in  O0icm  and  Factory:  CLEVELAND       and  baa  an  exceptionally  fine  finialun|r- 


The  Standard  Welding  Co. 


NEW  YORK 


CHICAGO 


everv  atrength-teat.  It  ia  light,  atrong. 

and  baa  an  exceptionally  fine  finiahin|r- 

DETROIT  *^'^®-  No  apecificationa  are  too  rigid 

for  our  ability. 
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PRESSED     STEEL 
AUTOMOBILE  FRAMES 

FOR    TRUCKS   AND   PLEASURE   CARS 

Originatort  and  ntanufoeiurerB  of  Heat-treated  Fratnae 


PARISH  MANUFACTURING  COMPANY 

DETROIT,  MICH.  READING,  PA. 

The  SCHWARZ  WHEEL  CO. 

Frankford  Philadelphia,  Penna. 

Manufacturers  of  Automobile  Wheels 
Both  Pleasure  and  Commercial  Cars 

Send  for  our  booklet  "BEAR  THE   BURDEN" 

New  Process  Gear  CcMrfroration 

Cut  Gears  of  Quality 
Complete  Differential  Gears 

Syracuse^  ^.  Y. 
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Steering 
Gears 

o{  a  new  design  are 
being    built     by    tke 

Ross  Gear  and 
Tool  Company 

in  tke  newest  and  most  modern  steering  gear  factory 
in  America. 

INVESTIGATE:       Longer  wear — better  lubrication — easier  steering. 

ROSS  GEAR  AND  TOOL  CO. 

Sth  and  Heatk  Streets  Lafayette,  Ind.,  U.  S.  A. 

ROME-TURNEY  RADIATORS 

IMPROVE  THE  APPEARANCE  AND  EFFICIENCY  OF  ANY  CAR 

They  are  made  of  the  BEST  MATERIAL  by  expert  Radiator  makers 

EVERY  RADIATOR  GUARANTEED 

Do  not  fail  to  get  our  figures  on  your  requirements 

ROME-TURNEY  RADIATOR  COMPANY 

LAWRENCE  STREET  ROME,  NEW  YORK 

Automobile  Wheels 

High  Grade— Best  Made— Dry-Stock 
HOOPES  BRO.  &  DARLINGTON 

(INCORPORATED) 

West  Chester,  Penna.  Write  for  prices. 
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jimmcan  JiKle6 


Pioneers  in  Chain  Drive,  Bevel  Drive, 
Worm  Drive  and  Spiral  BeveL  And 
now  farther  in  the  lead  than  ever  before 
with  a  new 

FULL  FLOATING  AXLE 

Equipped  with  Spiral  Bevel  Gears 
and  Bock  Taper  Roller  Bearings 


-  WriU  for  Fartieulara,  - 


Licensed  under  The  Kardo  Company  Patents. 

The  American  BaU-Bearing  Co., 

CLEVELAND,  OHIO 


SEAJVILESS  STEEL 

UBAKUBSS 
GASOUIVE   TANKS 


CYLINDRICAL    AND 
SQUARE    ^40DELS 

Standardimm  with  a«  and  «ao«  motfy 

Janney  -  Stelnmetz  Co. 


_^ \ 


After  a  product  has  been  per0i0tently  making 
good    (or    nineteen    years    its    name    alone  is 
enough  (or  the  user. 
For  the  engineer  we  have  proofs. 

Kelly'Springfield  Tire    Company 

Broadway  at  57th  Street,  New  York 
Branches  and  Distributors  in  All  Principal  Cities 
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SKILL  AND 
EXPERIENCE 

Insure  the  quality  of  our  Forglngs. 

Better  and  more  reliable,  maybe, 
than    you    have    been    importing. 

The  Wyman  &  Gordon  Co. 

WORCESTER,    MASSACHUSETTS 


lllllllllllllllllllllllllllllilllll!lllllllill|llllllllilllllllllllllllllIIIIII|llllllllll!lllllllli;illllllllllIUWUfillllllll^ 
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The  Extreme  Care  with  which 
Houk  Wire  Wheek  are  made 

is  shown  in  many  ways.  For  instance, 
the  holes  in  the  rim  are  drilled  at  various 
angles^  depending  on  the  size  of  the 
rim  and  hub.  This  insures  a  snug 
seat  for  every  spoke — preventing  water 
from  entering  the  tire  and  enabling 
the  spoke  to  develop  its  full  strength. 

HOUK  MFG.  COMPANY 

Buffalo,  N.Y. 

NEW  YORK,  1792  Broadway         CHICAGO,  2337  Michigan  Ave. 


QUALITY  SERVICE 


GEARS 
DROP  FORGINGS 

For  your  safety  we  maintain  our  own  chemical  and  microscoj)ic 
laboratory,  and  can  absolutely  guarantee  the  analysis  of  material 
entering  into  our  product. 

We  do  our  own  heat  treating  and  make  our  own  gear  forgings. 

FROST  GEAR&  FORGE  COMPANY 

JACKSON,  MICH. 

••  rfc«    Auto    Farta    Town  ** 

nnoniniiiiUiUiuuiaiJinuiiiiiiouiniiinuiiiiiniiniiuuiuiuniuiuiiWHiriiinnininni 
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SMITH  PRESSED  STEEL  FRAMES 

A  thoroughly  experienced  Organization 
— our  own  Drop  Forge  Shop — our  own 
Chemical  and  Physical  Laboratories — 
insures  both  dependable  Delivery  SerV' 
ice  and  Quality — made  by  the  Pioneer 
Manufacturers, 


W«  also  specialize  in  quantity  production 
of  REAR  AXLE  HOUSING  ASSEMBLIES, 
DROP  FORCINGS  and  SPECIAL  STAMP- 
INGS. 


A.  0.  Smith  Compaoy 

MILWAUKEE 


UNION  DRAWN  STEEL  CO. 

BEAVER  FALLS,  PA. 

(Shafting 


DRAWN     I  AUoy  steels 
(Heat  treated- 
OR  )      or  not) 


Nickel— 1%  and  3yi% 

Nickel — Chromium 

Chromitim 

Chromium — ^Vanadium,etc. 


TURNED  f  ^J^;^'^ 

Special  Case-hardening  Steels 
Cold  Finished  Bessemer,  Open  Hearth, 
Crucible  and   Electric  Furnace  Steels 

BRANCHES: 
Now  York        Detroit         Cincinnati         Boston         Philadelphia 
Chicago  Buffalo 
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BIDDLE   &  SMART 

CLOSED  BODIES 


A  Production  o{  the  Highest 
Grade  manufactured  under 
exacting  requirements. 

1  ke  Biddle  &  Smart  Company 
AMESBURY  MASSACHUSETTS 


Our  long  experience  in  the  electrical 

field  is  of  the  greatest  valiie  in  applying 

Westinghouse  Electric 

Ignition,  Lighting  and  Starting  Systems 

This  experience  is  at  the  service  of  automobile  builders. 
Westinghouse  Engineers  cooperated  in  the  equipment  of 
the  cars  listed  below  with  Westingjiouse  Dectric  Systems 


AlUn 
Amwrlcan-La 

Franc* 
Amplex 
Att«rfoury 
Auburn 
Austin 

Brigga-Detrolter 
CmMm 
Chadwick 


Crawford 

DarU 

Dorria 

F.I.A.T. 

Glida 

Halladay 

Hupmobila 

Kias«l 

Kline 

Lauth-Juergana 

Lenox 


Lexington- 
Howard 
'  Locomobile 
McFarlan 
Marion 
Morel  and 
National 
Norwallc 
Ohio 
Pathfinder 


Pierce-Arrow 

PUot 

Pullman 

Richard 

Seas rave 

Singer 

Speedwell 

Standard 

Stewart 

Vulcan 


Westinghouse  Electric  &  Mfg.  Co. 


Automobile 
Equipment  Dept. 


Pittsburgh, 
Pennsylvania 
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BIJUR 

MOTOR  UGHTING  COMPANY 

HOBOKEN,  N.  J. 

Standard  Equipment  H-a^ng  on 

Scripps  -Booth 

AND  MANY  OTHER  CARS. 

COMPETENT  ADVICE  ON  PROPER  TYPE,  SIZE 
AND  APPLICATION    OF   ELECTRIC  STARTERS. 

COMPLETE  DESIGNS  FURNISHED. 

SINGLE  OR  TWO  UNIT  SYSTEMS. 


DETROIT  GEAR  &  MACfflNE  CO. 

Detroit,  Michigan 


TRANSMISSION 
MANUFACTURERS 


Unit  Power  Plant  Transmissions  to  fit  all 
standard  motors  up  to  40  h.  p. 
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IMPORTANCE  OF 

UNIFORMITY 

A  considerable  portion  of  your  efforts  in  the 
S.  A.  E.  have  been  devoted  to  securing  uni- 
formity of  the  various  parts  that  enter  into  the 
construction  of  your  car  or  motor. 

Therefore,  we  believe  that  you  will  appreciate 
this  feature  in  a  product  which  enters  not  only 
into  the  operation  of  your  car,  but  has  a  direct 
bearing  on  the  upkeep — ^the  motor  oil. 

In  the  manufacture  of 

TEXACO  MOTOR  OIL 

our  Refining  Department  spares  no  pains  to  make 
each  shipment  of  oil  conform  to  a  set  standard  of 
quality.  Elzamine  two  lots  of  Texaco  Motor  Oil, 
produced  and  sold  at  different  times  in  the  year,  and 
you  will  find  them  identical  in  all  characteristics,  as 
well  as  in  the  high  efficiency  of  lubricating  service, 
and  freedom  from  hard  carbon  in  use. 

The  care  taken  in  refining  is  reflected  in  the  bene- 
fits  the  car  owner  derives  in  operation. 

After  testing  a  sample  you  need  never  hesitate  to 
recommend  Texaco  Motor  Oil.  The  welfare  of  the 
owner  and  your  judgment  are  both  upheld  by 
Texaco  Motor  Oil.     We  solicit  inquiries. 


THE  TEXAS  COMPANY 

Department  **S" 
17  Battery  Place,  New  York  City 
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HE  success  of  a  starter  depends  upon  two 
things: 

First:    How  well  suited  it  is  to  the  engine 
it  is  to  start. 

Second :    How  well  made  it  is. 

The  latter  depends  upon  who  made  it. 

THE  WAGNER  STARTER 

The  Starter  that  is  bniit  to  order 

is  made  by  the  third  largest  of  the  great  elec- 
trical machinery  manufacturers  of  America. 

For  24  years  the  Wagner  engineers  have 
specialized  in  the  development  of  motors,  gen- 
erators, transformers,  converters,  rectifiers 
and  electrical  instruments  of  precision. 

They  ought  to  know  how  to  build  starters. 

The  starter  they  build  is  built  to  order  for 
the  car  it  is  to  start.  That  ought  to  answer  re- 
quirement number  one — and  it  does. 

The  Wagner  Company  will  be  glad  to  send  an  ex- 
perienced engineer  to  discuss  with  you  the  desirability 
of  having  a  Wagner  Starter  designed  and  built  for  the 
car  you  are  building. 

Wagner  Electric  Manufacturing  Co. 

St.  Louis 

Factory  BnmchM  and  Fully  Bqulppad  Serrlca  Statlont: 

B<Mtop  NewYoft  Montraal  Philadelphia  Syracute 

BttflUo  Tormto  Pittsburgh  QevdUMl  ClBCiiUMa 

Oe^C  Chicago  MUwaukee  Minneapolis  St.  Looia 

New  Orieaas  KaiMM  CAjr  Denver  Loa  Angeles  San  Frandaco  Seattle 

SELLING  AGENCIES-  AtlanU  St.  Paul         Sious  City         Bl  Paso  Salt  Lalte  City 
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MORSE  Silent  Chains 

for   Automobile    Engines 

rURN  your  front  end  transmis- 
sion problem  over  to  us — silent 
chain  power  transmission  ex- 
perts  for  twenty  years. 

We  can  design  for  your  car  a  silent 
chain  system  which  will  be  satisfaC' 
tory  in  every  respect. 

We  will  not  qualify  that  statement. 
We  mean  ** satisfactory  in  every  re- 
specV^  because  we  know  what  our 
chains,  the  best  in  the  world,  are 
doing  on  other  cars,  and  will  surely 
do  on  yours. 

You  can^t  afford  to  experiment 
longer.     Get  in  touch  with  us  today. 


SPECIFICATIONS 

of  Mor9€  Silent  Chainu 

Accuracy — 

.0007"  per  pitch  guaranteed, 
with  all  chains  tagged  as  to 
length  when  measured  run- 
ning under  specified  tension. 

MaterialM — 

Links   made  of  special   alloy 
-  steel,   heat   treated. 
Pins  made  of  4%  nickel  steel, 
case  hardened. 

Guarantee — 

All  chains  guaranteed  against 
defective  materials  and  work- 
manship for  one  year. 


Morse  Chain   Co. 

ITHACA,  N.  Y. 

Largest  exclusive  manufacturers  of 

silent-chain  transmission  in 

the  world 

Addr«««    Automobile  Department 
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STANDARDS  COMMITTEE  MEETING 
DETROIT,  APRIL  22 

The  Spring  Meeting  of  the  Standards  Ck>mmittee  will 
be  held  at  its  newly  established  office  in  the  Boyer  Building, 
Detroit,  on  Thursday,  April  22nd,  at  ten  o'clock  A.  M. 
Meetings  of  some  of  the  Divisions  will  be  held  in  Detroit 
on  the  same  day  and  a  few  days  prior  thereto.  The  purpose 
of  the  Standards  Committee  meeting,  which  will  extend 
throughout  the  day,  is  to  receive  interim  reports  from  its 
Divisions  or  sub-committees  and  to  take  up  any  new  business 
that  may  properly  come  before  it.  Meetings  of  the  Springs 
Division  and  of  the  Miscellaneous  Division  have  been  held 
this  month  with  a  view  to  submitting  next  month  to  tiie 
Standards  Committee  reports  as  to  tiie  progress  made  in 
the  work  they  have  in  hand.  It  is  expected  that  the 
Carburetor  Fittings  Division,  the  Electric  Vehicle  Division, 
the  Iron  and  Steel  Division  and  the  Research  Division  will 
also  make  reports. 
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New  regulations  governing  the  procedure  of  the 
Standards  Committee  and  the  formulation  of  reports 
recommending  mechanical  standards  and  practices  have 
been  approved  by  the  Council.  These  regulations  are 
printed  elsewhere  in  this  Bulletin.  The  members  will  be 
interested  to  scan  the  provisions  as  to  the  appointment, 
organization,  functions  and  procedure  of  the  committee. 
The  purpose  is  to  make  the  proceedings  and  reports  some- 
what more  formal,  as  will  be  understood  readily  from  read- 
ing the  new  rules.  It  is  believed  that  the  standardization 
work,  which  is  now  in  its  second  stage,  so  to  speak,  can 
henceforth  be  conducted  and  promulgated  in  a  more  thor- 
ough manner.  Chairman  Zimmerschied  is  devoting  con- 
siderable time  to  the  matters  under  advisement  by  the  Divi- 
sions and  will  be  assisted  by  A.  C.  Woodbury,  who  has  been 
appointed  Recorder  of  the  Standards  Committee. 

Among  the  subjects  which  will  probably  be  discussed 
at  the  April  meeting  are : 

Curves   and  tables  of  physical  properties  of   S.   A.   E. 
alloy  steels. 

Uniform  license  pads  and  mounting  of  same. 

Speedometer-drive  shaft-ends. 

Exhaust  manifold  outlet  for  hot-air  carbureter  connec- 
tion. 

Dimensions  of  piston  ring  grooves. 

Distance  between  cylinder  boss  and  center  of  side-outlet 
carbureter. 

Speed  and  mileage  rating  of  electric  vehicles. 

Motor  voltage  of  electric  vehicles. 

Efficiency  test  of  solid  tires. 

Number  of  cells  in  standard  battery  vehicle  equipment. 

Flat  fan  belt  widths. 

Rubber  hose  and  hose  clamps  for  cooling  systems. 

Cotter  pin  sizes. 

Nomenclature  of  cantilever  springs. 

Test   of   parallelism   of   eyes    and   master   leaf   of   leaf 
springSf 

Modification  of  eye  and  bolt  tolerance  for  leaf  springs. 

Frame  brackets  for  leaf  springs. 

Offset  of  center  bolts  of  leaf  springs. 

Nuts  for  spring  clips  of  leaf  springs. 

Modification  of  center  bolt  standard  for  leaf  springs. 

Width  of  springs  for  pleasure  and  commercial  cars. 

Center  bolt  nuts  of  leaf  springs. 

Length,  opening,  etc.,  of  spring  clips  of  leaf  springs. 
Spacing  of  clips. 
Pressure  blocks. 
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Length  of  spring  seat. 

Material  between  spring  and  spring  seat. 
Concavity  of  leaf  spring  material. 

Standard  inspection  methods  and  physical  tests  of  leaf  springs. 
Standard  tolerances  as  to  height  and  load  of  completed 
spring. 

All  members  of  the  Society  are  welcome  at  the  Standards 
Committee  meeting. 


SUMMER  MEETING 

DETROIT-GEORGIAN  BAY  AND  RETURN 
June  14-17 

SCHEDULE 

Leave  Detroit,  Monday,  June  14th,  2:00  P.  M.,  Central  Time, 
5.  S.  Noranic. 

Arrive  Midland,  Tuesday,  June  15th,  2:00  P.  M.,  Eastern  Time, 
S.  S.  Noronie. 

Leave  Midland,  Tuesday,  June  15th,  2:15  P.  M.,  Eastern  Time, 
S.  S.  Wauhic. 

Arrive  Parry  Sound,  Tuesday,  June  15th,  6:00  P.  M.,  Eastern 
Time,  S.  S.  WavJbic. 

Leave  Parry  Sound,  Wednesday,  June  16th,  9:00  A.  M.,  Eastern 
Time,  S.  S.  WavJbic, 

Arrive  Point  au  Baril,  Wednesday,  June  16th,  noon.  Eastern 
Time,  5.  S.  Wcuubie. 

Leave  Point  au  Baril,  Wednesday,  June  16th,  3:00  P.  M.,  Eastern 
Time,  S.  S.  Watibic. 

Arrive  Parry  Sound,  Wednesday,  June  16th,  6:00  P.  M.,  Eastern 
Time,  S.  S.  Watubie. 

Leave  Parry  Sound,  Wednesday,  June  16th,  6:15  P.  M.,  Eastern 
Time,  S.  S.  Nororde. 

Arrive  Detroit,  Thursday,  June  17th,  5:00  P.  M.  Central  Time, 
S,  S,  Noronie. 

Members  going  East  can  leave  Detroit  at  6:10  P.  M. 

Luncheon  will  be  served  on  board  the  Noronie  before 
arrival  at  Midland  on  the  15th.  It  is  necessary  to  board  a 
smaller  steamer  to  make  the  trip  through  the  far-famed 
Thirty  Thousand  Islands,  and  for  this  purpose  S.S.  Waubic, 
in  addition  to  the  Noronie,  has  been  chartered.  The  entire 
passage  through  the  islands  to  Parry  Sound  will  be  made 
in  daylight.  The  scenic  features  of  the  trip  are  undoubt- 
edly most  attractive. 
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The  Noronic,  on  which  dinner  will  be  had  on  Tuesday 
evening,  the  15th,  will  remain  at  Parry  Sound  over  night. 
The  following  morning  the  members  will  again  embark  on 
the  Waitbic,  for  Point  au  Baril,  a  charming  summer  resort 
where  a  picnic  lunch  will  be  served  on  shore. 

The  committee  feel  that  this  year's  Sunmier  meeting 
will  be  the  best  the  Society  has  ever  had,  it  being  held 
during  a  delightful  cruise  on  the  fresh-water  seas  to  a 
unique  region  beyond  the  boundary  of  the  States,  with 
pleasant  changes  from  life  on  the  big  boat  to  visits  ashore 
and  day  excursions  on  the  Waubic.  There  will  be  plenty 
of  time  for  entertainments,  in  providing  which  the  members 
and  Sections  are  so  characteristically  capable. 

President  Van  Dervoort  has  ruled  that  the  presence  of 
the  ladies  is  essential  to  the  success  of  the  meeting;  the 
wives  and  children  of  the  members  will  be  welcomed  most 
heartily  on  the  enjoyable  and  instructive  trip.  The  trip 
will  be  different,  because  the  Georgian  Bay  Country  is  new 
to  most  of  the  members. 

Chairman  Lloyd,  of  the  Meetings  Committee,  promises 
a  technical  program  of  marked  interest  and  value,  the 
presentation  by  well  qualified  engineers  of  several  broadly 
important  subjects,  as  well  as  various  Standards  Committee 
reports,  being  provided  for. 

These  matters  will  be  presented  at  professional  sessions 
arranged  as  follows  : 

Monday  afternoon Standards   Committee  Meeting 

Monday  evening Business  and  Professional  Session 

Tuesday   morning Professional   Session 

Tuesday  evening Professional  Session 

Wednesday  evening Professional  Session 

Thursday  morning Professional  Session 

EXPENSE  OF  THE  TRIP 

The  fare  for  the  complete  trip  on  the  Noronic  and  the 
Waubic  is  $26  per  person,  berth  and  meals  included.  The 
Noromc,  which  will  be  the  home  of  the  members  on  the  trip, 
will  accommodate  six  hundred  passengers  comfortably. 
The  seating  capacity  of  the  dining  room  is  unusually  large, 
and  the  facilities  for  service  therein  remarkably  good,  lire- 
less  cookers  being  provided  at  each  serving  table  to  keep 
the  gasoline  hot.  "Fine  food  properly  cooked  and  properly 
served**  is  a  slogan  of  the  company,  which  the  committee 
will  subject  to  a  breakdown  test. 

Applications  for  accommodations  on  the  trip  are  being 
received  at  the  Society  office  now,  and  assignments  will  be 
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made  in  the  order  of  receipt  as  soon  as  the  bookings  are 
entered.  In  the  next  Bulletin  full  detail  information  as 
to  the  trip  and  meeting  will  be  given.  Meantime  it  is  sug- 
gested to  the  members  that  they  make  early  arrangements 
to  join  the  charter  party,  which,  according  to  every  prospect, 
will  be  one  of  no  regrets  but  much  enjoyment  and  value 
and  pleasant  remembrance.  There  is  every  reason  to  believe 
tiie  members  will  enter  upon  and  participate  in  the  voyage 
many  strong.  Five  hundred  and  seventy-seven,  aside  from 
the  ship's  officers  and  crew,  registered  on  the  City  of 
Detroit  III  at  the  time  of  the  Society's  trip  aboard  her  in 
1913.  That  meeting  was  so  successful  that  many  wise  men 
said  it  could  never  be  duplicated  in  professional  interest 
and  rousing  fun.  The  committee  refuses  to  believe  this. 
It  will  gladly  send  upon  request  any  further  information 
about  the  coming  Thirty  Thousand  Islands  trip. 


THE  NEW  MEMBERSHIP  LIST 

Early  in  April  there  will  be  distributed  a  new  list  of 
members  of  the  Society  which  it  is  hoped  will  prove  of  value 
and  service.  An  attempt  was  made  to  improve  upon  the 
form  and  style  of  the  present  list  and  to  this  end  two 
classifications  are  made.  The  first  is  an  alphabetical  list 
of  the  members,  proper  abbreviations  indicating  the  various 
grades,  with  the  names  of  the  companies  with  which  they 
are  connected  and  their  positions  therein.  The  second  is 
an  alphabetical  list  of  the  companies  represented  in  the 
Society,  with  the  names  of  all  members  in  their  employ  and 
with  a  list  of  the  articles  manufactured  by  each  company. 

A  further  improvement  is  the  use  of  a  heavier  and 
more  durable  paper  and  larger,  clearer  type.  The  lists  are 
printed  in  such  a  style  that  the  residence  of  the  members 
and  the  geographical  location  of  the  companies  with  which 
th^  are  associated  can  be  ascertained  readily  by  running 
over  the  lists.  The  new  list  will  contain  about  150  pages 
as  compared  with  70  in  the  present  list. 
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REGULATIONS  GOVERNING 
STANDARDS  COMMITTEE 

I.— ORIGIN  AND  FUNCTIONS 

1.  The  Standards  Committee  of  the  Society  of  Automobile  Engineers 
shall  have  jurisdiction  over  the  formulation  of  all  standards,  recommended 
practices,  et  cetera,  which  may  come  before  the  Society  for  final  adoption. 
It  may  also  be  charged  with  such  special  deliberations  or  investigations  as 
the  Council  may  deem  advisable  or  necessary  for  the  preparation  of  au- 
thoritative reports.  The  results  of  these  investigations  may,  in  the  discre- 
tion of  the  Council,  be  made  the  subject  of  special  reports. 

II.— ORGANIZATION 

2.  The  Standards  Committee  shall  act  under  the  direction  of  a  Chair- 
man, who  shall  be,  ex  officio,  a  member  of  each  Division,  and  who  shall  be 
assisted  by  a  Recorder. 

3.  The  whole  Comftiittee  shall  be  resolved  by  the  Council  into  a  number 
of  Divisions,  each  charged  with  the  consideration  of  an  appropriate  group 
of  subjects,  and  presided  over  by  a  Division  Chairman.  Any  Division  may 
be  resolved  further  into  such  Sub-Divisions  as  the  Division  Chairman  may 
deem  expedient. 

III.— APPOINTMENTS 

4.  Appointments  to  membership  on  the  Standards  Committee  shall  be 
made  annually,  by  the  Council  in  conference  with  the  Chairman  of  the 
Standards  Committee.  The  Chairman  of  the  Committee  and  of  its  Divi- 
sions shall  be  designated  annually  by  the  President  of  the  Society. 

5.  The  President  and  Secretary  of  the  Society  shall  be,  ex  officio,  mem- 
bers of  the  Standards  Committee  and  of  its  Divisions. 

IV.— PROCEDURE 

IN   DIVISIONS 

6.  However  initiated,  proposed  new  standards  or  revisions  of  existing 
standards  must  issue  as  a  report  from  that  particular  Division  within 
whose  province  such  matters  properly  belong.  Whenever  possible  this 
report  shall  be  submitted  to  letter  ballot  of  all  the  members  of  the  Division 
from  which  it  issues.  A  majority  of  the  members  of  a  Division  shall  con- 
stitute a  quorum.  In  special  cases  final  action  may  be  taken  at  a  Division 
meeting  specifically  called  for  that  purpose.  A  majority  of  those  voting 
shall  be  necessary  to  approve  a  report.  Each  report,  signed  by  the  Division 
Chairman,  shall  carry  the  following  statement  at  its  conclusion: 

"This  report  has  been  submitted  for  consideration  to— members  of 

the  Division,  which  consists  of members,  of  whom have  voted 

affirmatively, negatively,  and have  refrained  from  voting."  Dissent- 
ing members  shall  have  the  right  to  present  minority  reports  individually 
or  jointly. 
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7  No  action  affecting  the  substance  of  reports  shall  be  taken  by  any 
Division  except  at  meetings  called  for  that  purpose. 

8.  Reports  should  consist  generally  of  complete  but  concise  statements 
of  the  practices,  constructions,  etc.,  as  recommended,  together  with  such 
illustrations  as  may  be  necessary.  There  should  be  appended  also  explana- 
tory remarks  of  the  recommendations  made. 

IN    STANDARDS   COMMITTEE 

9.  Reports  of  the  Divisions  shall  be  submitted  to  the  Standards  Com- 
mittee for  approval.  Fifteen  members  of  the  Standards  Committee  shall 
constitute  a  quorum.  After  approval  by  the  Standards  Committee  in  original 
or  amended  form,  Division  reports  shall  be  transmitted,  with  a  record  of 
the  vote  thereon,  to  the  Council  for  its  approval  for  submission  to  the 
Society.  The  majority  of  those  voting  in  the  Standards  Committee  shall 
be  necessary  to  approve  a  report. 

IN   COUNCIL  AND   SOCIETY 

10.  After  approval  by  the  Council,  each  Division  report  approved  by  the 
Standards  Committee  shall  be  submitted  for  discussion  to  the  Society  at  a 
properly  constituted  Annual  or  Semi-Annual  meeting,  at  which  it  may  be 
amended,  sent  back  to  the  respective  Division,  or  approved  for  submission 
by  the  Secretary  to  letter  ballot  of  the  Society.  A  majority  of  those  voting 
shall  be  necessary  to  submit  to  letter  ballot. 

THE  LETTER  BALLOT 

11.  The  letter  ballot  shall  provide  for  the  recording  of  affirmative  and 
negative  votes  and  waivers,  and  shall  be  returnable  to  the  Secretary  of  the 
Society  within  sixty  days  following  the  meeting.  The  adoption  of  the 
report  shall  be  decided  by  a  majority  of  the  letter  ballots  cast. 

v.— MEETINGS 

COMMITTEE    MEETINGS 

12.  Regular  meetings  of  the  Standards  Committee  shall  be  held  on  the 
first  day  of  or  on  the  day  preceding  each  Annual  and  Semi-Annual  meeting 
of  the  Society ;  also  on  the  second  Thursday  in  April*  and  October  of  each 
year. 

DIVISION    MEETINGS 

13.  The  time  of  the  regular  meetings  of  Divisions  shall  be  the  days  of 
the  regular  Standards  Committee  meetings,  or  those  immediately  pre- 
ceding. 

Special  meetings  may,  with  the  approval  of  the  Chairman  of  the  Stand- 
ards Committee  and  the  Secretary  of  the  Society,  be  held  at  any  appropri- 
ate time  upon  two  weeks'  notice,  at  the  suggestion  of  the  respective  Divi- 
sion Chairman,  or  by  direction  of  the  Chairman  of  the  Standards  Com- 
mittee. 

SCHEDULES 

14.  When  the  Chairman  of  a  Division  desires  to  call  a  meeting,  he 
shall  notify  the  Chairman  of  Standards  Committee,  stating  the  purpose 
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and  his  preference  as  to  time  and  place.  The  Standards  Committee 
Chairman  shall  then  prepare  a  schedule  of  Division  meetings  with  a 
view  to  avoiding  conflicts  and  obtaining  the  best  co-operation. 

VI.— COMMITTEE  RECORDS 

ATTENDANCE 

15.  The  Recorder  of  the  Standards  Committee  shall  keep  a  roll  of 
the  members  of  all  the  Divisions  and  shall  record  the  names  of  all  members 
in  attendance  at  each  meeting.  In  his  absence  such  attendance  records 
shall  be  transmitted  to  him  by  the  Division  Chairmen.  If  a  member, 
or  his  authorized  representative,  is  absent  from  three  consecutive  Division 
or  Standards  Committee  meetings  without  previous  notice  to  his  Chair- 
man or  to  the  Recorder,  the  Recorder  shall  notify  the  member  that 
unless  he  advises  that  he  wishes  to  continue  as  a  member  of  the  Division, 
with  the  assurance  that  he  will  in  the  future  be  in  a  position  to  take 
an  active  interest  in  the  work  of  the  Division  and  attend  its  meetings, 
his  name  may  be  dropped  from  the  roll  of  membership.  Such  notices 
shall  be  sent  out  by  the  Recorder  only  with  the  approval  of  the  respective 
Division  Chairman  and  the  Council  of  the  Society. 

REPORTS 

16.  The  Chairman  of  each  Division  shall  submit  to  each  regular  meeting 
of  the  Standards  Committee  a  report  of  the  progress  in  the  work  assigned 
to  that  Division.  Such  report  shall  be  made  by  the  Chairman  in  person, 
and  a  copy  filed  with  the  Recorder;  except  that  when  the  Chairman 
is  absent  from  a  meeting,  a  report  of  the  Division  shall  be  made  by 
some  member  of  the  same,  designated  by  his  Chairman  in  writing  to 
the  Recorder,  which  member  shall  be  in  a  position  to  explain  all  item.« 
contained  in  the  report.  Record  of  the  failure  to  submit  such  report 
shall  be  entered  in  the  minutes  of  the  respective  meeting. 

DEPOSITORY   FOR  RECORDS 

17.  The  Chairman  of  any  Division,  or  some  officer  of  the  same,  after 
completion  of  each  subject  referred  to  said  Division,  shall  transmit  all 
correspondence  filed  on  that  subject  to  the  Secretary  of  the  Society. 

VII.— MISCELLANEOUS 

PUBLiaTY 

18.  Divisions  shall  have  no  right  to  issue  matter  for  publication, 
through  other  than  the  regular  Society  channels,  unless  so  authorized, 
for  reasons  of  weight,  by  the  Council. 

STATIONERY 

19.  Official  correspondence,  especially  requests  for  information  as 
to  practice,  et  cetera,  shall  be  conducted  on  official  stationery  which 
will  be  furnished  by  the  Secretary  of  the  Society. 
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EXPENDITUSES 

20.  No  obligation  for  expenditures  other  than  postage  will  be  assumed 
by  the  Society  unless  such  expenditures  have  been  incurred  in  pursuance 
of  previous  authorization  by  the  Council,  and  then  only  within  specific 
fixed  amounts.  The  solicitation  of  funds  for  research  or  other  legitimate 
expenditures  may  be  made  by  Divisions  on  their  own  behalf  or  on  the 
behalf  of  the  Society,  only  with  the  express  sanction  of  the  Council.  All 
funds  thus  collected  shall  be  transmitted  to  the  Secretary  of  the  Society, 
who  shall  deposit  and  place  the  same  to  the  credit  of  the  respective 
Divisions  on  the  books  of  the  Society,  subject  to  disbursement  only  on 
vouchers  signed  by  the  Chairman  of  the  respective  Division  concerned. 


CORNELL  STUDENT  BRANCH 

The  Constitution  of  the  Society  as  amended  last  August  provides 
for  enrollment  individually  or  by  group  of  persons  under  thirty  years 
of  age  whoy  at  the  time  of  application,  are  bona  fide  students  of  recog- 
nized institutions  of  engineering  or  pursuing  a  course  of  study  in 
automobile  engineering.  Student  enrollment  in  the  Society  is  limited 
to  a  term  of  three  years  which  is  not  renewable.  The  enrolled 
students  are  not  entitled  to  vote  or  hold  office  in  the  Society  and  are 
not  members  of  the  same  in  any  sense. 

A  number  of  students  taking  courses  at  different  colleges  have 
taken  advantage  of  the  authorization  of  the  above  mentioned  enroll- 
ment, and  pursuant  to  the  recent  amendment  made  to  the  By-Laws, 
the  Cornell  Student  Branch  of  the  S.  A.  E.  has  been  organized.  The 
amendment  to  the  By-Laws  which  was  made  in  this  connection  by  the 
Council  at  its  last  meeting  is  to  the  following  effect: 

ADDITION  TO  PARAGRAPH  5  OF  THE  BY-LAWS 

"The  Council  may  in  its  discretion  authorize  the  organ- 
ization of  enrolled  students  of  the  Society  as  student  branches 
at  recognized  institutions  of  engineering,  for  purposes  which 
are  in  harmony  with  the  object  of  the  Society;  such  student 
branches  to  have  such  powers  and  to  act  under  such  regula- 
tions as  the  Council  may  from  time  to  time  prescribe." 

Rules  governing  the  organization  of  student  branches  have  been 
approved  by  the  Council.  Any  Member  of  the  Society  connected  with 
a  university  or  technical  school  of  recognized  standing  may,  upon 
the  approval  of  the  Council,  organize  the  enrolled  students  of  the 
Society  in  that  institution  as  a  Student  Branch.  At  the  meetings 
held  by  a  Student  Branch  the  papers  read  and  discussed  may  be 
either  original  papers  or  papers  read  before  one  of  the  regular  meet- 
ings of  the  Society  or  any  of  its  Sections. 
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At  the  first  meeting  of  the  Cornell  Student  Branch,  about  sixty- 
five  were  present,  over  forty  applying  for  membership  in  the  Branch. 
It  is  stated  that  the  membership  will  probably  soon  be  more  than  one 
hundred.    The  following  officers  have  been  elected: 

Honorary  Chairman Professor  R.  C.  Carpenter 

Branch  President Lenox  R.  Lohr 

Branch   Vice-president P.   K.   LiNSEY 

Branch  Secretary H.  A.  KNIGHT 

Branch  Recording  Secretary N.  W.  SuiTER 

Branch  Treasurer S.   Dewsnap 

At  the  first  meeting  of  the  Branch  Professor  Carpenter  gave  a 
brief  history  of  the  S.  A.  E.  and  described  the  evolution  and  progress 
of  the  motor  car.  At  a  subsequent  meeting  Professor  C.  A.  Pierce 
gave  an  address  on  the  fundamentals  of  the  automobile. 


Presented  at 

MeiroPoHtan  Section  Meeting. 


THE      HIGH-SPEED,      HIGH- EFFI- 
CIENCY EIGHT-CYLINDER 
V-TYPE  ENGINE 

By  D.  McCall  White. 
(Member  of  the  Society.) 

There  is  probably  no  subject  which  is  commanding  so  much  the 
thoughts  and  attention  of  motor  car  engineers  today  as  the  high-speed 
high-efficiency  eight-cylinder  V-type  engine. 

As  soon  as  the  world  began  to  take  cognizance  of  the  new  method  of 
locomotion,  it  also  began  to  demand  more  and  greater  achievements.  It 
demanded  greater  efficiency,  flexibility,  comforts,  conveniences  and  luxuries. 
It  demanded  in  greater  measure  those  things  which  heighten  the  enjoyment 
and  add  to  the  pleasure  of  motoring.  It  is  demanding  with  equal  insist- 
ence the  elimination  of  those  things  which  have  a  tendency  to  detract 
from  motoring  pleasure  and  enjoyment. 

Serious  minded  motor  car  manufacturers  have  vied  with  each  other  in 
efforts  to  meet  the  motorists'  ideals.  You  all  know  of  the  evolution. 
From  the  single-cylinder  to  the  two-,  from  the  two-  to  the  four-,  from  the 
four-  to  the  six-  and  lastly  from  the  six-  to  the  eight-  which  some  engi- 
neers believe  marks  the  last  word  in  motor  car  progress  in  the  matter  of 
motive  power. 

The  mere  matter  of  number  of  cylinders  is  not,  however,  of  primary 
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importance.  The  matter  of  primary  importance  is  the  number  of  cylinders 
necessary  to  produce  a  car  which  will  perform  as  its  user  wants  it  to 
perform.  After  analyzing  the  subject  and  discovering  what  the  user 
expects  of  his  car,  the  next  thing  is  to  supply  the  requirements  in  the 
most  practical  and  best  balanced  way.  Of  course,  different  motorists  have 
different  ideals. 

For  the  man  who  simply  wants  a  car  as  a  means  of  locomotion, 
something  that  will  carry  him  from  one  place  to  another,  almost  any  car 
of  today  will  serve  the  purpose.  But  the  man  who  wants  a  car  that 
will  provide  transportation  with  the  greatest  possible  pleasure  and  comfort, 
both  mental  and  physical,  must  look  far  beyond  that  type  of  vehicle  which 
provides  little  or  nothing  beyond  a  means  of  locomotion. 

The  multiplication  of  cylinders  from  time  to  time  has  not  been  merely 
for  the  sake  of  obtaining  increased  power,  but  rather  to  obtain  a  steadier 
nr  more  even  generation  and  application  of  power  to  the  propulsion  of 
the  car.  The  more  evenly  the  power  is  applied  to  the  driving  of  the 
car,  the  greater  is  the  comfort  experienced  by  the  motorist,  and  the 
greater  the  flexibility  for  a  given  development  of  power. 

It  is  not  my  purpose  to  disparage  other  types  of  motors  or  other 
methods  of  construction,  but  it  would  be  difficult,  if  not  impossible,  for 
me  to  make  clear  the  advantages  of  the  V-type  eight-cylinder  motor 
without  drawing  some  comparisons.  In  designing  any  type  of  motor  it  is 
necessary  to  keep  in  mind  a  number  of  primary  requisites.  Among  these 
may  be  mentioned :  size,  proportion,  cooling,  carburetion,  lubrication,  acces- 
sibility, simplicity,  durability  and  manufacturing  possibilities.  In  the 
matter  of  size,  I  would  say  that  the  Cadillac  eight  is  enclosed  in  practically 
the  same  hood  space  as  was  the  four-cylinder  engine.  The  length  is  no 
greater  but  there  is  about  two  inches  greater  width,  the  latter  so  small  a 
factor  as  not  to  be  worthy  of  consideration.  When  you  consider  that  the 
eight  delivers  a  maximum  of  70  horsepower  against  about  50  for  the 
four-cylinder  .engine,  the  advantages  of  the  eight  in  this  respect  are  too 
apparent  to  require  further  comment.  If  we  were  to  attempt  to  obtain 
the  same  power  efficiency  from  a  six-cylinder  engine,  we  would  require  a 
space  approximately  50  per  cent,  longer  for  engine  installation.  One  ad- 
vantage of  the  compactness  of  the  eight  is  that  it  leaves  more  room  for 
body  purposes  on  a  chassis  of  a  given  wheelbase. 

In  the  matter  of  weight  the  argument  is  all  on  the  side  of  the  eight. 
The  weight  of  the  present  Cadillac  engine  is  some  50  to  60  pounds  less 
than  that  of  the  previous  four-cylinder  engine. 

Another  advantage  of  the  V-type  eight  from  a  mechanical  standpoint 
is  that  it  permits  the  use  of  a  short  sturdy  crankshaft  having  only  four 
throws.  With  the  short  crankshaft  the  periodic  vibration  or  thrashing 
which  has  proven  so  disastrous  in  engines  where  a  long  crankshaft  has 
necessarily  been  employed  is  eliminated.  The  use  of  a  short  camshaft  Is 
also  permitted.  In  the  V-type  eight  there  are  all  the  advantages  which 
accrue  from  the  compactness  of  the  four-cylinder  engine. 
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In  the  matter  of  cooling  the  V-type  eight  lends  itself  very  readily  to 
efficiency.  In  high-speed  engines  particularly  the  matter  of  sufficient 
heating  ability  is  as  important  as  cooling  ability.  In  the  Cadillac  eight 
each  block  of  cylinders  is  treated  as  a  separate  unit,  although  one  radiator 
is  common  to  both.  In  cooling,  therefore,  we  have  the  advantages 
afforded  by  four-cylinder  construction  and  avoid  the  disadvantages  which 
doubtless  you  all  know  characterize  the  six.  In  the  V-type  eight  the 
amount  of  surface  to  be  cooled  in  each  cylinder  block  is  so  small  relatively 
that  the  variation  in  the  temperatures  of  the  forward  and  rear  cylinders 
needs  scarcely  to  be  taken  into  account.  The  temperature  of  the  cooling 
water  is  controlled  by  a  thermostatic  arrangement  similar  to  that  em- 
ployed in  an  aneroid  barometer.  A  thermostat,  consisting  of  a  series  of 
corrugations  in  a  copper  tube  filled  with  diluted  ether,  these  corrugations 
being  at  right  angles  to  the  axis  of  the  tube,  is  fitted  inside  the  suction 
pipe  of  the  water  pump.  This  thermostat  by  reason  of  expansion  and 
contraction  under  the  influence  of  the  temperature  of  the  water  controls 
a  valve  which  in  turn  opens  or  shuts  off  the  water  supply  to  the  circulat- 
ing pump,  with  the  exception  of  a  small  amount  to  the  carbureter  hot- 
water  jacket,  which  is  fed  from  the  hottest  part  of  the  cylinder  water- 
jacket.  When  the  water  is  cold,  the  pump  merely  circulates  a  small 
amount  of  water  through  the  carbureter  water-jacket  from  the  cylinders 
until  the  water  reaches  the  desired  temperature  through  contact  with  the 
cylinder  walls.  The  thermostat  then  expands  and  by  so  doing  opens  the 
inlet  valve  to  the  water  pump,  thus  allowing  circulation  through  the 
cylinders  and  radiator  to  take  place  until  the  temperature  falls  to  the 
desired  amount  when  the  thermostat  contracts,  and  partly  or  fully  closes 
the  water  inlet,  as  the  case  may  be,  thus  maintaining  a  practically  constant 
temperature  of  the  cooling  water,  increasing  not  only  the  efficiency  of  the 
motor  but  eliminating  any  carburetion  troubles  due  to  uneven  tempera- 
tures. Carburetion,  as  you  know,  has  always  been  recognized  as  an  aggra- 
vating factor  in  multi-cylindered  engines,  particularly  sixes.  This  has 
been  due  to  the  extreme  difficulty  or,  I  may  say,  impossibility  of  devising 
means  for  supplying  the  cylinders  uniformly  with  gas,  as  well  as  lack  of 
evenness  in  cylinder  temperature.  In  the  V-type  eight  there  is  no  difficulty 
in  obtaining  practically  uniform  cylinder  temperature  and  the  construction 
adapts  itself  admirably  to  uniform  gas  distribution.  We  require  only  one 
carbureter,  with  only  one  float-chamber  and  one  spray-nozsle.  The 
carbureter  is  situated  above  the  engine,  between  the  two  blocks  of 
cylinders,  midway  fore-and-aft  and  transversely.  The  piping  arrangement 
is  such  that  there  is  no  tendency  for  the  gas  to  be  drawn  to  one  cylinder 
block  more  than  to  the  other;  and  after  it  has  been  drawn  to  one  cylinder 
block,  there  is  no  tendency  toward  its  being  drawn  into  any  one  cylinder 
rather  than  another.  Maintenance  of  uniform  cylinder  temperature  and 
distribution  of  gas  is  a  very  important  factor  in  attaining  evenness  of 
torque. 
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LUBRICATION 

As  regards  lubrication,  I  think  it  is  obvious  that  forced  lubrication  at 
fairly  high  pressure  is  necessary  for  crankshaft  and  connecting-rod 
bearings,  in  order  to  insure  long  life.  The  average  life  of  such  bearings 
so  lubricated  will  almost  equal  the  life  of  the  engine;  in  any  case  an 
average  of  three  years'  wear,  or  approximately  30,000  miles,  can  be  had 
without  any  replacement  being  necessary.  So  much  is  this  appreciated  in 
Europe  that  many  of  the  well-known  manufacturers  provide  no  adjust- 
ment whatever  on  the  main  bearings,  and  others  locate  the  lower  half 
of  the  main  bearing  directly  in  the  oil  base.  The  methods  of  lubrication 
used  on  the  Cadillac  eight-cylinder  engine  are  such  as  to  insure  high 
forced  oil  feed  to  all  the  bearings  running  at  high  circumferential  velocities 
and  subjected  to  high  pressures.  An  oil  pump  consisting  of  two  gear 
wheels  is  situated  at  the  lowest  point  on  the  front  cover  of  the  engine, 
being  extremely  accessible  for  examination.  This  pump  is  driven  at 
half  engine-speed  and  draws  the  oil  through  a  pipe  of  ample  area,  from 
the  oil  base,  discharging  it  into  a  header  or  large  reservoir  pipe  which 
extends  the  whole  length  of  the  crankcase,  oil  feeds  being  taken  from  this 
header  to  each  of  the  main  bearings,  which  in  turn  feed  oil  through  the 
hollow  crankshaft  to  the  crankpins  and  the  connecting-rod  lower  bearings. 
The  wrist-pins,  cylinder  walls,  and  camshaft  rockers  are  lubricated  by  the 
residue  oil  which  is  constantly  coming  out  from  the  ends  of  the  bearings. 
The  other  end  of  the  reservoir  above  mentioned  is  connected  to  a  spring- 
loaded  relief  valve  (situated  at  the  rear  end  of  the  engine)  to  prevent  ex- 
cessive pressures.  The  discharge  of  surplus  oil  is  conducted  to  the  camshaft 
bearings  and  finally  runs  on  to  the  front  silent  chains  and  the  spiral  gears, 
for  driving  the  oil  and  water  pumps;  returning  to  the  base  through  a 
large  gauze  filter.  The  pipe  system  is  tapped  before  reaching  the  relief 
valve,  and  a  lead  is  taken  to  the  dashboard  for  registering  the  oil  pressure. 

ACCESSIBILITY 

To  obtain  access  to  the  carbureter,  electric  generator,  automatic  crank- 
ing device,  ignition  current  distributor  and  power  tire  pump,  you  have  but 
to  raise  the  hood  and  these  members  are  conveniently  before  you.  Access 
to  the  valve  tappets  is  obtained  by  removing  cover  plates.  Access  to  the 
crankshaft  is  obtained  by  removing  the  oil-pan  of  the  engine.  We  have 
provided  a  feature  which  we  believe  will  be  welcomed  enthusiastically. 
Above  each  piston  an  opening  through  the  cylinder  heads  is  provided. 
By  removing  the  caps  it  is  possible  to  remove  carbon  deposits  from  the 
piston  heads  and  combustion  chambers  without  the  necessity  of  taking 
down  the  engine. 

SIMPLiaTY 

In  the  matter  of  simplicity  versus  complications,  it  is  hardly  fair  to 
compare  the  V-type  eight  with  a  four-cylinder  engine,  but  even  in  such  a 
comparison  the  eight  would  not  be  at  a  material  disadvantage.  Inasmuch, 
however,  as  on  the  subjects  of  power,  torque,  flexibility  and  general 
roadibility  the  usual  comparisons  are  of  the  six  and  the  eight,  it  is  only 
reasonable  that  these  two  types  be  taken  as  a  basis  for  comparison  in  this 
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connection.  In  the  V-type  eight  we  have  eight  cylinders,  pistons  and  con- 
necting-rods, as  against  six  in  the  six.  There  are  sixteen  valves  as  against 
twelve.  In  the  Cadillac  eight  there  are  but  three  main  bearings.  In  a  six 
at  least  that  number  is  demanded,  and  certainly  more  to  approach  the  same 
rigidity.  There  are  only  four  connecting-rod  bearings,  while  in  the  six 
there  must  be  six.  The  camshaft  has  eight  cams;  the  six  requires  twelve. 
It  would  appear  that  the  eight  offers  fully  as  much  in  absence  of  compli- 
cation as  the  six. 

DURABILITY 

In  treating  of  durability  we  must  take  several  points  into  consideration. 
We  could  not  reasonably  compare  a  poorly  designed  and  made  eight  with 
a  well  designed  and  made  six.  I  do  not  hesitate  to  say  that  taking  a  well 
designed  and  a  properly  made  eight  as  against  an  equally  well  designed 
and  made  six,  the  eight  will  be  doing  business  long  after  the  six  has 
ceased  performing.  Vibration  more  than  any  other  one  thing  shortens 
the  life  of  a  motor.  In  the  V-type  eight,  properly  designed  and  manu- 
factured, vibration  is  reduced  to  an  almost  negligible  factor;  and  to  the 
extent  that  that  vibration  is  reduced,  to  the  same  extent  is  longevity 
increased. 

I  might  say  with  reference  to  the  effect  of  vibration  on  the  life  of  the 
motor,  that  when  racing  with  six-cylinder  engines,  of  which  I  have  done 
considerable  myself,  we  used  to  find  it  necessary  to  run  the  car  either 
below  or  above  the  particular  speed  at  which  the  periodic  vibrations  of  the 
crankshaft  were  greatest,  because  the  motor  absolutely  gave  up  the  ghost 
in. continuous  performance  on  the  racing  track.  We  either  had  to  reach 
the  maximum  power  below  that  periodic  vibration  speed  or  above  it. 

MANUFACTURE 

As  a  manufacturing  proposition  the  eight  presents  some  interesting 
aspects.  There  are  so  many  factors  which  have  a  bearing  on  the  subject 
that  it  is  difficult  to  arrive  at  a  conclusion  in  making  comparison  of  the 
six  and  eight.  To  make  such  a  comparison,  all  other  things  would  have  to 
be  equal.  We  would  have  to  assume  that  both  were  made  by  the  same 
concern,  or  at  least  by  concerns  with  exactly  equal  manufacturing  capabili- 
ties, the  same  advantages  in  equipment,  facilities  and  methods.  In  the 
eight  there  are  some  members  which  are  much  simpler  and  less  expensive 
to  produce  than  the  corresponding  parts  of  a  six;  such  as  crankshaft, 
camshaft,  fewer  bearings,  etc.  On  the  other  hand,  there  are  in  the  eight 
more  cylinders,  pistons  and  valves  to  grind. 

In  addition,  we  find  that  in  numerous  instances  it  is  desirable  to  work 
to  closer  limits  of  accuracy.  Summing  up,  I  would  say  that  on  a  basis  of 
equally  good  workmanship  in  each  case,  the  eight  will  be  found  to  be  a 
somewhat  more  expensive  manufacturing  proposition  than  a  six.  This 
does  not,  however,  take  into  account  the  initial  expense  incurred  in  new 
machinery,  jigs,  fixtures,  tools  and  production  equipment. 

It  has  been  stated  elsewhere  that  a  certain  V-type  eight-cylinder  en- 
gine is  much  heavier  per  unit  of  piston  displacement  than  a  six-cylinder 
engine.     The  eight-cylinder  engine  in  question  would  not  be  considered 
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light  per  unit  of  piston  displacement  and  is  of  the  slow-speed  type.  While 
its  behavior  is  excellent,  it  cannot  be  compared  with  the  high-speed  high- 
efficiency  eight  any  more  than  can  the  slow-speed  four  be  compared  with 
the  high-speed  four. 

The  eight-cylinder  Cadillac  engine  has  magnificent  torque  at  low  speeds, 
combined  with  the  snappy  acceleration  and  sweetness  of  the  high-speed 
engine,  giving  a  most  desirable  combination.  This  eight-cylinder  engine, 
designed  for  high  efficiency,  gives  one  more  the  impression  of  an  electric 
motor  than  a  gasoline  motor,  so  smooth  and  quiet  is  it  in  action  and  so 
even  is  its  torque. 

L-HEAD   VALVES 

Perhaps  a  few  remarks  would  be  of  interest  on  the  matter  of  general 
design.  While  it  is  admitted  that  with  careful  design  a  certain  amount 
of  extra  efficiency  can  be  obtained  with  overhead  valves,  I  have  been  able 
over  certain  dimensions  to  hold  my  own  with  the  conventional  L-head  type 
of  motor.  On  engines  of  normal  bore  and  above,  this  conventional  type  of 
valve-gear  is,  from  a  manufacturing  point  of  view,  easy  to  keep  quiet  and 
also  provides  sufficient  power  for  all  practical  purposes.  This  has  been 
demonstrated  in  the  Cadillac  engine  having  an  A.  L.  A.  M.  rating  of 
31.25  horsepower  and  developing  in  exces?  of  seventy  horsepower  at  2400 
r.p.m.  Greater  power  has  been  shown  and  it  is  possible  to  straighten  the 
curve  so  that  the  line  would  be  continuous  from  1600  r.p.m.,  at  which  speed 
the  engine  develops  52  horsepower,  up  to  2800  or  3000  r.p.m.  Further 
proofs  of  this  latter  point,  on  valve  design,  are  the  magnificent  perform- 
ances on  Brooklands  Track  in  England  of  the  four-cylinder  "Talbot" 
and  others  which  made  world  records  for  their  capacity  with  an  ordinary 
standard  L-head  motor.  Existing  types  of  overhead  valve  design,  while 
good  for  racing  engines,  are  likely  to  introduce  increased  cost  of  manu- 
facture, and  to  create  undue  noise,  factors  to  be  reckoned  with  in  motor 
designing.  In  addition,  although  it  may  be  urged  that  when  the  L-head 
type  is  carried  into  the  V-engine,  accessibility  suffers,  it  must  be  borne 
in  mind  that  all  design  is  a  compromise  and  that  we  have  today  such 
materials  in  the  shape  of  special  alloy  steels  that  adjustment  and  valve- 
grinding  are  practically  "by-words"  and  need  be  resorted  to  only  after 
long  periods,  the  operations,  even  then,  being  simple. 

Again,  when  overhead  valves  of  existing  design  are  used  with  the  V- 
type  eight,  the  length  of  stroke  must  of  necessity  be  curtailed  owing  to 
the  fact  that  each  unit  block  of  cylinders  must  be  at  least  three  inches 
longer  in  the  direction  of  the  stroke  and  could  not  be  accommodated 
inside  of  the  engine  bonnet.  In  order  therefore  to  maintain  what  I  con- 
sider a  proper  stroke-bore   ratio,  the  L-head  shows  to  best  advantage. 

Inclined  valves  are  difficult  to  operate  on  account  of  the  height 
at  which  the  camshaft  must  be  placed,  of  necessity  above  the  tappet 
rollers  owing  to  the  fact  that  there  must  be  one  hundred  and  thirty-five 
degrees  from  the  camshaft  center,  passing  through  the  center  of  the 
rollers  on  each  side,  in  order  to  give  satisfactory  results  as  regards  order 
of  firing.  An  explanation  of  this  order  of  firing  woiild  perhaps  be  of 
interest.    The  firing  alternates  from  one  side  to  the  other,  so  that  there 
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is  a  power  impulse  from  a  cylinder  on  one  side  followed  by  an  impulse 
from  the  cylinder  diagonally  opposite  on  the  other  side. 

FIRING   ORDER 

That  is  to  say,  assuming  that  one  is  sitting  in  the  driver's  seat,  and  No. 
I  cylinders  are  at  the  radiator  end  of  the  engine,  then  we  have  No.  i 
left-hand  and  No.  i  right-hand,  and  so  forth.  When  No.  i  on  the  left- 
hand  fires,  assuming  the  piston  to  be  on  top  dead  center,  then  No.  i  on 
the  righthand  is  half  way  on  suction  stroke. 

The  next  cylinder  to  fire  is  No.  2  on  the  right-hand;  No.  2  on  the 
left-hand  is  then  half  way  up  on  the  exhaust  stroke. 

Then  No.  3  on  the  left-hand  fires,  and  No.  3  on  the  right-hand  is  half 
way  on  suction. 

No.  I  right-hand  fires  next,  and  No.  i  on  the  left-hand  is  half  way 
on  exhaust  stroke.  The  next  to  fire  is  No.  4  on  the  left-hand,  No.  4  on 
the  right-hand  being  half  way  on  the  suction  stroke.  No.  3  on  the  right- 
hand  fires  next,  and  No.  3  on  the  left-hand  is  half  on  exhaust  stroke. 
The  next  to  fire  is  No.  2  left-hand,  No.  2  on  the  right  being  half  on 
suction  stroke.  And  finally  No.  4  on  the  right,  No.  4  on  the  left  being 
half  on  exhaust  stroke. 

It  is  perfectly  simple  to  follow  the  firing  order  of  the  eight,  because  all 
you  have  to  do  is  to  consider  two  separate  four-cylinder  engines,  one 
firing  I,  3,  4,  2,  and  the  other  firing  in  the  same  order  but  lagging  one 
cylinder  behind,  or  2,  i,  3,  4. 

VALVE   GEAR    EFFICIENCY 

In  order  to  maintain  what  one  might  term,  for  want  of  a  better  name, 
"valve  gear  efficiency,"  it  is  desirable  that  all  valve  gear  should  be  as 
light  as  possible;  in  fact,  the  reduction  of  weight  in  the  valve  gear  should 
be  considered  of  maximum  importance,  just  as  much  as  the  reduction  of 
weight  of  reciprocating  masses  such  as  the  piston  and  connecting-rod. 
If  one  takes  the  trouble  to  run  out  a  few  figures  on  valve  accelerations 
and  loads  in  connection  with  the  high-speed  engine,  it  can  be  appre- 
ciated how  necessary  it  is  to  design  the  valve  mechanism  as  light  as 
possible  in  conjunction  with  the  necessary  strength.  For  instance,  if  an 
engine,  such  as  the  one  under  discussion,  is  running  at  3,000  r.p.m.,  a 
thing  which  can  easily  happen,  the  time  taken  to  lift  the  valve  is  one 
two-hundredth  part  of  a  second  and  the  acceleration  would  be  2,080  feet  per 
second.  To  take  care  of  this  the  valve  spring  must  exert  a  load  of  65 
pounds.  Now  supposing  the  reciprocating  masses  weighed  one-half 
pound  more  than  the  example  given,  then  the  required  spring  would  exert 
a  force  of  97  pounds.  This  point  is  well  taken  care  of  in  the  dght- 
cylinder  design,  where  the  valve  reciprocating  masses  are  naturally  less 
than  in  an  engine  with  fewer  but  larger  cylinders. 

CAMSHAFT 

In  the  design  of  the  camshaft  in  the  high-speed  V-type  eight,  as  in 
all  high-speed  engines,  the  greatest  care  must  be  exercised  to  insure  tii^t 
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the  camshaft  is  well  sui>ported  on  substantial  bearings  in  order  to  pre- 
vent any  deflection,  so  that  there  will  be  little  noise  from  the  valve 
mechanism. 

The  most  serious  defect  that  can  be  attributed  to  engines  having 
long  crankshafts  is  the  disturbance  or  tremor  which  occurs  at  certain 
periods  of  engine  speed.  This  periodic  tremor  or  disturbance,  no  matter 
how  small  it  is,  or  how  quiet  it  seems,  has  a  disturbing  effect  on  the 
transmission,  causing  the  constant  mesh  or  neutral  gears  to  roar  or  rattle 
Transmissions  which  were  good,  and  beautifully  quiet  have  shown  this 
defect  when  fitted  to  six-cylinder  chassis. 

One  of  the  points  in  connection  with  the  eight-cylinder  engine  is  that 
the  bore  of  the  cylinders  being  small,  reciprocating  masses  of  the  lightest 
design  can  be  used.  I  am  strongly  of  the  opinion  that  where  high-speed 
engines  are  employed,  none  should  be  designed  with  four  cylinders,  above 
three  and  one-half  inches  bore.  In  the  Cadillac  engine  we  have  the  well- 
known  eighty  millimeter  or  3^  inches  bore,  with  which  so  much  has 
been  accomplished  in  Europe.  In  a  four  it  is  delightful  as*fegards  size, 
and  when  this  size  is  designed  into  a  V-eight,  the  performance  surpasses 
all  expectations  in  whatever  direction  one  may  examine. 

The  construction  of  the  lower  bearing  of  the  connecting-rod  on  the 
Cadillac  engine  is  interesting,  in  view  of  the  fact  that  from  opposite 
cylinders  there  are  two  rods  on  each  crankpin,  the  forked  or  outer  rod 
holding  the  bearing  rigid,  while  the  plain  or  center  rod  oscillates'  about 
30  degrees  on  the  outside  of  the  bearing,  which  is  of  hard  bronze,  the 
actual  bearing  in  which  the  crank-pin  rotates  being  of  anti-friction  metal. 

It  is  easy  to  obtain,  without  accessories  in  the  shape  of  starters,  etc., 
a  proportion  of  eight  pounds  weight  per  horse-power  developed,  including 
flywheel,  pumps,  etc  I  am  strongly  of  the  opinion  that  taking  equal  con- 
ditions one  would  have  to  strive  very  hard  indeed  to  obtain  this  result 
with  a  six-cylinder  engine. 

As  regards  the  carburetion  in  the  Cadillac  eight-cylinder  engine, 
there  is  no  necessity  for  a  double  carbureter,  splendid  results  being  ob- 
tainable from  a  single  carbureter.  It  is  an  easy  matter  to  roll  along  on  high 
gear  at  i^  to  2  miles  an  hour  and  accelerate  like  with  an  electric  vehicle 
with  perfect  smoothness  up  to  speeds  considerably  over  sixty  miles  an  hour 
with  a  fully  loaded  car. 

BALANCE 

We  find  a  marked  difference  between  theoretical  balance  and  balance  as 
developed  in  practice  and  application.  In  books  and  treatises  on  the  sub- 
ject the  practical  side  of  the  question  is  frequently  ignored.  It  should  be 
borne  in  mind  that  all  bearings  have  clearances  and  that  all  moving 
parts,  whether  reciprocating,  rotating  or  oscillating,  are  not  rigid,  so  that 
even  though  an  engine  may  be  perfectly  balanced  theoretically,  it  may  be 
far  from  perfect  when  produced  in  practice.  Every  engineer  who  has 
designed  engines  is  acquainted  with  this  fact  and  painfully  aware  how 
much  this  point  is  forced  upon  him  in  multi-cylinder  design  where  crank- 
shafts are  long  and  cylinder  bores  are  large. 
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I  will  conclude  by  making  the  statement  that  the  Cadillac  eight-cylinder 
engine  is  designed,  and  will  be  manufactured,  to  be  more  free  from  vibra- 
tion or  periodic  disturbance  than  any  other  multi-cylindered  engine  of 
equal  total  cylinder  capacity.  One  can  stand  a  pencil  on  end  on  the 
front  wings  of  the  mudguards  and  run  the  engine  at  a  very  high  num- 
ber of  revolutions  per  minute,  and  in  addition  accelerate  the  engine,  from 
about  one  hundred  revolutions  per  minute  to  very  high  speeds  indeed, 
suddenly,  without  the  pencil  falling  down,  when  the  car  is  stationary. 

DISCUSSION 

R.  McA.  Lloyd: — I  think  that  the  piston  displacement  of  the  en- 
gine under  discussion  indicates  that  it  has  about  four  and  a  half 
cubic  inches  per  horsepower,  at  2,400  revolutions;  whereas  most  mo- 
tors I  have  been  able  to  get  any  data  on  here  run  about  seven  or  eight 
cubic  inches  per  horsepower.  It  seems  that  Mr.  White  obtains  a  very 
good  efficiency  in  each  cylinder.  If  he  had  built  a  two-  or  four-cylinder 
motor,  he  would  probably  have  produced  a  very  much  better  motor 
than  is  commonly  found  in  America. 

I  believe  an  eight-cylinder  motor  is  smoother,  easier  and  pleasanter 
to  drive  and  has  more  power  for  its  length  than  either  the  six  or  the 
four.  But  personally  I  doubt  whether  so  much  power  as  is  provided 
in  thitf  case  is  necessary.  Of  course,  that  raises  the  question  whether 
cars  with  such  great  power  possibilities  will  be  produced  in  large 
quantities,  when  a  four-cylinder  motor  built  just  as  well  and  with  about 
50  horsepower  will  answer  the  purpose.  I  think  there  is  a  serious 
question  whether  American  builders  should  go  to  these  higher-power 
motors  in  a  car  for  the  ordinary  user,  when  it  is  quite  possible,  with 
proper  transmission,  to  get  along  with  a  good  deal  less  power.  I 
know  that  it  is  very  nice  to  have  surplus  power  at  times,  but  it  cer- 
tainly adds  weight;  a  four-cylinder  motor  of  50  horsepower  in  the 
same  space,  will  weigh  about  25  per  cent,  less,  if  designed  properly. 

D.  McCall  White: — This  particular  engine  is  between  fifty  and 
sixty  pounds  lighter  than  the  four-cylinder  engine  it  replaced.  It 
is  12  per  cent,  smaller,  but  develops  something  like  20  horsepower 
more. 

W.  R.  Strickland: — What  test  was  made  of  gasoline  economy 
compared  with  the  other  cars? 

D.  McCall  White: — The  eight-cylinder  engine  compares  favor- 
ably with  the  four-cylinder  engine  of  the  same  capacity;  we  have  been 
getting  18  miles  to  the  gallon.  I  have  seen  22  miles  to  the  gfallon 
with  one  particular  car. 

Sydney  Bevin  : — I  would  like  to  ask  in  what  instances  Mr.  White 
finds  it  necessary  to  work  to  closer  limits  in  eight-  than  in  six-cylinder 
motors? 

D.  McCall  White: — Generally  speaking,  we  are  required  to  work 
to  closer  limits  on  the  bearings.  On  account  of  the  way  the  connect- 
ing-rods are  coupled  up,  they  must  be  kept  to  much  closer  limits  than 
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in  the  six-cylinder  motor.  They  are  coupled  up  in  an  entirely  differ- 
ent way  than  in  the  construction  used  on  the  four-  or  six-cylinder  mo- 
tor connecting-rod.  Both  rods  are  on  one  bearing;  although  the  pres- 
sures themselves  are  directly  on  the  crankpin,  the  center  rod  oscil- 
lates about  thirty  degrees  on  the  outside  of  the  bearing. 

Sydney  Bevin: — It  seems  to  me  that  the  six  is  liable  to  greater 
periodic  vibration,  and  that  the  bearings  have  to  be  fitted  much  more 
closely  on  the  six-  and  the  four-  than  on  the  eight-cylinder,  which  is 
not  subject  to  such  great  vibration. 

D.  McCall  White: — I  think  that  the  expedient  of  keeping  the 
main  bearings  tight  is  not  the  one  to  be  adopted  to  avoid  periodic  dis- 
turbances in  the  crankshaft.  You  merely  reduce  the  power  of  the 
motor  by  doing  so. 

L.  G.  NiLSON : — I  find  that  by  using  counter-weights  on  the  crank- 
shaft a  great  deal  of  the  periodic  vibration  can  be  eliminated. 

A.  C.  Woodbury: — How  is  that  fitting  worked  out  on  the  outside 
of  the  bearing?  I  understand  that  there  are  no  shims  in  the  brass 
but  that  the  outside  of  the  brass  must  be  round.  After  the  first  fit- 
ting is  made  the  outside  of  the  brass  would  be  no  longer  round;  then 
how  is  the  oscillating  connecting-rod  fitted  to  the  outside  of  the  brass? 

D.  McCall  White: — We  have  a  special  method  of  fitting  the 
brasses;  we  hardly  scrape  them  in  at  all.  They  are  practically  man- 
drel fittings.  Those  bearings  will  practically  never  need  replacing.  I 
have  seen  an  engine  that  has  been  taken  apart  after  30,000  miles,  and 
practically  no  wear  was  apparent  on  either  the  main  or  connecting-rod 
bearing^.    They  were  put  back  again  just  as  they  came  out. 

A.  C.  Woodbury: — Is  the  bearing  area  exceptionally  large? 

D.  McCall  White:— Yes. 

A.  F.  Masury: — Why  did  Mr.  White  decide  on  making  the  eight 
with  the  cylinders  opposite,  as  in  the  case  of  the  De  Dion,  rather 
than  set  one  cylinder  block  slightly  ahead  of  the  other,  making  a 
little  longer  motor? 

D.  McCall  White: — By  offsetting  the  cylinders  double  the  num- 
ber of  cams  are  required  on  the  camshaft  and  the  length  of  the  crank- 
shaft bearing  is  increased.  The  connecting-rod  bearing  is  of  con- 
siderable length.  If  we  wanted  to  keep  that  length  for  each  bearing, 
we  would  have  a  crankpin  about  five  inches  long. 

A.  F.  Masury: — But  you  have  two  connecting-rods  on  each. 

D.  McCall  White: — Yes,  but  we  are  using  one  bearing  to  do  the 
whole  of  the  work. 

A.  P.  Masury: — That  is  all  right  when  the  motor  goes  out  of 
the  shop  and  you  have  your  factory  method  of  making  bearings  and 
fitting  them,  but  you  have  fitting  trouble  in  the  repair  shop. 

D.  McCall  White: — This  bearing  may  be  replaced  practically  as 
cheaply  as  an  ordinary  bearing.  In  the  offset  construction  a  longer 
camshaft  is  necessary,  which  is  to  be  avoided,  especially  in  high-speed 
engines. 
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A.  F.  Masury: — As  I  remember,  it  adds  about  three  and  a  half 
inches  to  the  length  all  the  way  through. 

D.  McCall  White: — Yes.  The  length  of  the  distance  between 
the  bearings  on  the  crankshaft  is  increased  as  well  by  about  two 
and  a  half  inches. 

F.  W.  SEELEnr: — The  provision  of  handholes  in  the  cylinder  heads 
for  cleaning  out  the  carbon  is  very  interesting,  but  it  subjects  the 
motor  to  considerable  gasket  trouble.  I  have  had  experience  wil^ 
marine  engines  of  the  removable-cylinder-head  type  and  never  saw 
one  that  did  not  need  new  gaskets  at  least  every  three  months. 

D.  McCall  White: — The  cylinder  head  is  designed  in  the  ordinary 
way,  with  a  screwed  plug  in  the  top,  using  an  ordinary  gasket  similar 
to  that  used  on  the  valve  plugs.  The  one  on  the  top  of  the  water- 
jacket  is  simply  a  circular  cover  which  is  held  down  by  means  of  a 
stud  from  the  inner  cover,  threaded  into  the  top  of  the  cylinder.  Both 
of  these  covers  can  be  removed,  when  a  special  tool  is  inserted  which 
revolves,  and  removes  the  carbon  from  the  top  of  the  cylinder.  The 
valves  are  accessible  from  the  valve  plug^  themselves. 

Sydney  Bevin: — The  lubricating  problem  is  a  very  interesting 
one,  whether  it  is  proper  to  use  light  or  heavy  oil  with  an  eight- 
cylinder  engine.  The  best  lubrication  would  be  determined  by  the 
volume  of  oil  going  through  the  lubricating  system. 

D.  McCall  White: — We  carry  about  a  gallon  or  a  gallon  and  a 
half  of  oil  in  the  crankcase,  as  with  all  force-feed  lubricating  53^^ 
tems,  the  pump  itself  maintaining  considerable  pressure  on  the  bear- 
ings. Two  types  of  oil  are  used,  a  thicker  type  in  the  summer  time 
and  a  thinner  in  the  winter  time. 

Sydney  Bevin: — So  that  you  arrive  at  about  the  same  viscosity? 

D.  M.Call  White  :--Yes. 

Sydney  Bevin: — Is  the  endeavor  to  keep  the  water  temperature 
practically  constant  by  the  thermostatic  regrulation?  ' 

D.  McCall  White: — Yes. 

J.  E.  Schipper: — I  would  like  to  know  if  the  diameter  of  the 
crankshaft  is  greater  than  that  of  a  four-cylinder  crankshaft  of  the 
same  length;  whether,  on  account  of  the  peripheral  speed  of  the 
bearings,  the  temperatures  are  higher,  necessitating  more  lubrication. 

D.  McCall  White: — No,  I  think  the  diameter  of  the  crankshaft 
depends  on  the  power  transmitted  relative  to  its  length,  with  an  eight 
or  a  four.  In  the  eight  you  have  simply  a  four-cylinder  crankshaft 
capable  of  transmitting  the  horsepower  which  you  demand. 

J.  E.  Schipper: — The  bearing  temperature  would  correspond  with 
that  of  the  ordinary  four-cylinder  crankshaft  delivering  the  same 
horsepower? 

D.  McCall  White:— Yes. 

W.  C.  Marshall: — Seventy  horsepower  is  not  needed  in  a  car. 
Running  a  motor  which  can  deliver  70  horsepower,  you  are  only  get- 
ting 30  horsepower  out  of  it  most  of  the  time,  and  therefore  must 
be  running  it  much  below  its  maximum  efficiency.     In  regmrd  to 
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the  room  taken  up  by  the  motor,  why  not  make  a  V  six  or  a  V  four? 
I  designed  at  one  time  a  V  four  and  found  it  worked  out  very  well; 
with  one  valve  in  the  head  and  one  on  the  side  it  made  a  very  short 
motor.  The  durability  of  most  six-cylinder  engines  is  greater  than 
that  of  the  car.  Why  have  a  motor  that  will  outlast  the  car  fifty 
per  cent,  more  than  it  does  now? 

About  two  years  ago  I  made  tests  of  a  number  of  cars  in  New 
York  City,  among  which  was  an  eight-cylinder  car  of  50  horsepower. 
I  did  not  realize  at  the  time  that  that  car  was  doing  particularly 
well,  but  when  I  came  to  work  up  the  performances  of  all  the  cars 
tested,  using  the  sigma  coefficient  formula,  I  found  that  this  eight- 
cylinder  car  performed  better  than  any  of  the  other  cars,  in  four  or 
five  different  cases.  The  cars  were  all  tested  over  exactly  the  same 
routes,  under  the  same  conditions  and  at  the  same  speeds.  The  eight- 
cylinder  car  had  not  been  overhauled  for  two  years.  It  was  one  of 
the  first  cars  that  the  De  Dion  people  put  out.  I  cannot  account  for 
its  performance,  unless  the  sigma  coefficient  formula  is  wrong. 

H.  M.  Crane: — We  found  right  away  when  we  started  figuring 
on  a  big,  light  engine,  that  the  eight  was  much  the  best  on  the  weight 
question,  especially  where  no  flywheel  at  all  practically  was  needed, 
as  in  a  boat.  We  superimposed  the  two  crankpin  bearings  just  as 
has  been  done  since.  This  may  have  been  done  at  that  time  in  France. 
We  used  practically  a  marine  type  of  box,  lined  with  babbitt  metal 
and  fitted  it  to  the  crankpin.  It  was  then  ground  on  the  outside 
and  white  metal  fitted  in  the  plain  connecting-rod  outside  of  that. 
The  bearings,  as  they  were  constructed  were,  however,  so  big  that 
we  have  abandoned  them.  They  were  5%"  by  2%"  on  a  IW  square 
motor. 

The  difficulty  I  see  with  the  eight-cylinder  car  is  more  a  matter 
of  accessibility  than  anything  else.  We  have  so  many  things  to 
attach  to  the  motor  these  days  that  the  whole  length  of  each  side  of 
a  six-cylinder  motor  does  not  provide  too  much  room  for  them.  In 
fact,  when  you  get  to  reducing  the  size  of  the  six  you  begin  to  look 
with  a  great  deal  of  favor  on  various  battery  ignitions  that  do  not 
take  up  as  much  room  as  a  magneto  and  do  not  need  something  good 
and  strong  to  drive  them.  Last  year  we  managed  by  driving  by 
chains  to  put  all  the  accessories  on  one  side,  leaving  the  valves  on 
the  other,  with  a  six-cylinder  engine  of  563  cube  inches  displacement. 
The  space  on  the  side  on  which  are  the  lighting  generator,  the  water 
pump,  the  tire  pump,  the  starting  motor,  the  magneto  and  the  car- 
bureter, is  pretty  well  filled  up  from  one  end  to  the  other. 

I  find  that  with  the  prevailing  grade  of  gasoline  a  great  deal  more 
difficulty  is  experienced  with  valves  than  ever  before;  principally 
from  fouling  and  stems  getting  dirty.  When  taking  the  carbon  out  it 
generally  pays  to  go  over  the  valves  and  reset  the  lifters  if  you  want 
to  keep  the  engine  fairly  quiet. 

The  difficulty  with  the  eight,  from  the  standpoint  of  weight,  is 
largely  due  to  the  fact  that  to  get  an   engine  nice  to  handle  a 
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reasonably  heavy  flywheel  must  be  used.  Mr.  Masury  will  probably 
remember  the  effect  Mr.  Hewitt  obtained  when  he  used  a  very  light 
flywheel;  the  machine  was  too  quick  on  the  trigger;  if  you  accidently 
touched  the  throttle,  the  engine  would  run  away.  We  found  the  same 
thing  in  the  six  when  we  went  from  the  four.  Mr.  Edge  was,  I 
think,  responsible  for  the  idea  that  we  did  not  need  a  flywheel  on  the 
six.  We  gradually  put  more  weight  on  and  the  more  weight  we  put 
on,  the  more  satisfactory  were  the  results.  I  think  you  cannot  pos- 
sibly use  as  light  a  flywheel  on  the  eight  as  its  torque  characteristics 
would  lead  you  to  believe,  and  still  have  the  car  handle  nicely  in 
tight  places  and  throttle  down  closely  all  the  time  when  running  idle. 

I  agree  fully  with  Mr.  White's  liking  for  the  short  crankshaft, 
but  I  think,  on  the  other  hand,  that  in  the  six  it  is  possible  to  make 
a  crankshaft  with  practically  no  periodic  vibration  within  the  ordi- 
nary range  of  driving.  The  six  crankshaft  can  easily  be  made  large 
enough  to  completely  cover  that,  and  it  is  perfectly  possible  to  use 
three  bearings  and  get  a  satisfactory  result. 

I  do  not  feel  at  all  sure  that  the  European  trend  in  motor  design 
is  the  right  one.  I  do  not  think  that  the  ability  to  get  great  power 
with  small  displacement  is  necessarily  the  best  arrangement.  The 
minute  the  effect  of  moving  weights  at  high  speeds  is  figured,  it  is 
realized  that  the  increased  power  obtained  is  paid  for  heavily.  That 
is,  the  power  curve  at  best  is  a  straight  line,  while  the  effect  of  the 
revolving  and  reciprocating  masses,  will  not  be  a  straight  line  but 
will  vary  as  the  square.  The  point  has  been  reached  in  some  of  the 
foreign  designs  where  the  crankshaft,  valves,  the  valve  mechanism, 
etc.,  used  on  a  4"  x  5"  engine  would  look  right  over  here  on  a  5"  x  6" 
engine. 

The  public  apparently  like  an  engine  that  pulls  heavily  on  the 
lower  end  of  tbe  scale,  where  in  the  case  of  the  ordinary  cars  of 
American  design  the  engines  pull  excellently,  that  is  at  between  fifteen 
and  thirty  miles  an  hour.  Whether  an  engine  will  develop  50  or  60 
horsepower  at  the  high  end  makes  a  difference  of  only  a  very  few 
miles  per  hour  in  the  aggregate.  A  car  with  50  actual  horsepower 
will  attain  a  speed  of  56  to  60  m.p.h.  The  same  car  equipped  with 
a  70-  or  80-horsepower  motor  will  attain  65  or  68  m.p.h.  To  the 
average  man  that  does  not  make  a  bit  of  difference.  He  does  not 
want  to  go  as  fast  as  either  of  those  speeds  anyway.  I  know  that 
to  be  true  from  experience  with  a  car  built  to  sell  at  a  high  price. 

Chairman  Anglada: — Prom  your  experience  do  you  judge  that 
gas  distribution  is  more  difficult  in  the  eight  than  in  the  six? 

H.  M.  Crane: — No,  the  conditions  are  not  very  different.  The 
six  readily  divides  itself  into  two  three-cylinder  engines  and  the  eight 
into  two  fours.  I  do  not  see  why  one  should  behave  differently  from 
the  other. 

I  think  Mr.  White  is  entirely  too  pessimistic  about  the  length  of 
the  six-cylinder  engine,    when  he  states  that  it  is  fifty  per  cent. 
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greater  than  in  the  case  of  the  eight.  You  can  add  to  a  four-cylinder 
engine  two  cylinders  of  the  same  size  you  have  already  used  and  still 
not  have  a  fifty  per  cent,  longer  engine,  because  considerable  space 
is  taken  up  by  the  fan,  chain  drive,  etc.,  which  are  very  nearly  the 
same  in  both  cases. 

As  to  piston  displacement,  I  figured  a  four  against  a  six,  both 
around  300  cubic  inches,  and  the  four  was  only  five  inches  shorter 
than  the  six;  and  the  four  was  extremely  short. 

I  think  the  eight  and  the  six  are  about  the  same  in  weight.  I  am 
sure  a  four  can  be  built  lighter.  Mr.  White  does  not  give  due  credit 
for  the  amount  of  cast  iron  that  was  used  in  the  old  Cadillac  engines, 
in  which  the  crankcase  as  well  as  the  cylinders  was  cast  iron.  I  am 
sure  he  would  not  hesitate  to  promise  70  horsepower  in  a  four-cylinder 
engine  of  the  size  of  the  old  one.  I  agree  with  him  that  he  would  not 
have  as  nice  a  running  engine  as  the  eight.  I  think  it  is  going  to  be  a 
very  pretty  fight,  but  I  feel  that  the  six  has  the  call  on  cost  of  produc- 
tion. A  six  with  the  crankcase  built  integral  with  the  cylinders,  with 
the  top  slabbed  off,  the  way  all  the  motors  practically  are  built,  is  a 
wonderful  construction  from  the  point  of  view  of  economy.  It  is  a 
construction  that  we  can  hardly  expect  to  get  in  the  eight.  It  will 
probably  always  mean  a  difference  of  $50.00  or  $100.00  in  the  selling 
price. 

A.  F.  Masury: — On  the  question  of  flywheels,  we  started  out  on 
the  eight  with  practically  nothing  more  than  a  fan,  to  pull  air  through 
the  radiator.  Then  the  fan  grew  smaller  and  the  flywheel  bigger 
until  it  was  man  size,  as  big  as  most  four-cylinder  flywheels,  weighing 
somewhere  around  120  pounds. 

As  to  extra  speed  and  how  many  people  want  it,  I  took  a  contract 
for  a  car  that  was  to  run  from  4  to  70  m.p.h.  on  high.  It  seemed 
that  we  were  going  to  have  some  difficulty  to  produce  the  car.  I 
managed  to  reach  the  lower  speed.  The  customer  never  wanted  to 
go  much  above  68  m.p.h.  Mr.  Crane's  point  is  well  taken  that  i>eople 
really  do  not  want  such  great  speed  and  power. 

I  want  to  bring  up  again  the  matter  of  the  thermostat.  What 
would  happen  in  zero  weather?  Would  not  the  radiator  be  apt  to 
freeze  if  the  motor  became  too  cool  and  the  thermostat  shut  down  so 
that  circulation  was  through  the  motor  alone? 

D.  McCall  White: — It  is  impossible  for  the  radiator  to  get  as 
cold  as  that,  because  the  temperature  of  the  whole  system  is  main- 
tained very  closely.  The  variation  is  probably  only  two  or  three 
degrees,  and  the  thermostat  acts  at  once. 

A.  J.  MoULTON : — I  would  like  to  ask  Mr.  White  what  compression 
ratio  is  used  in  the  eight. 

D.  McCall  White: — About  five  to  one.  It  is  not  necessary  to 
have  high  compression  to  get  high  power.  It  is  only  used  to  get  rapid 
ignition  at  extremely  high  speeds. 

J.  R.  Cautlby: — Is  not  the  V  type  engine  apt  to  have  a  good 
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deal  of  trouble  with  lubrication?  Of  course,  they  all  have  splash 
lubrication,  but  if  the  lubrication  of  one  cylinder  depends  on  the 
other,  does  any  trouble  develop?    Do  you  use  baffle  plates? 

D.  McCall  White: — No  baffle  plates  are  used. 

J.  R.  Cautley: — You  have  had  no  trouble  from  one  side  to  the 
other  with  lubrication? 

D.  McCall  White:— No. 

H.  M.  Martin: — I  would  like  to  ask  Mr.  White  if  the  forked 
connecting-rods  are  all  on  one  side. 

p.  McCall  White:— Yes. 

H.  M.  Martin: — In  connection  with  periodic  vibration,  do  you 
find  in  the  six-cylinder  engine  only  one  period  of  vibration,  or  two 
different  periods  at  different  speeds,  or  perhaps  more? 

D.  McCall  White: — That  depends  on  the  speed  at  which  the 
engine  is  designed  to  run.  Generally,  in  a  high-speed  six,  there  are 
about  three  periods.  The  first  one  begins  at  about  800  r.p.m.  and  the 
next  between  1,200  and  1,400. 

H.  M.  Martin: — So  that  one  bears  a  certain  fixed  relation  to  the 
other? 

D.  McCall  White:— Yes. 

J.  E.  Schipper: — I  would  like  to  ask  how  the  total  weight  of  the 
reciprocating  parts  of  an  eight  compares  with  that  of  a  four  of  the 
same  piston  displacement.  Can  you  make  the  reciprocating  weight 
less  per  cylinder  of  the  same  size,  with  the  V  arrangement? 

D.  McCall  White: — Considering  an  eight  of  a  given  capacity 
and  designing  a  four  of  the  same  capacity,  the  total  weight  of  the 
reciprocating  mases  of  the  eight  would  be  less  than  those  of  the  four, 
because  it  is  possible  to  make  the  pistons  on  a  small-bore  engine 
very  much  lighter  in  proportion. 

A.  M.  Wolf: — I  would  like  to  ask  Mr.  White  in  more  detail  about 
the  water  circulation.  Is  it  reduced  to  a  minimum  through  the 
radiator,  so  that  there  is  always  some  circulation  through  it? 

D.  McCall  White: — Yes,  the  water  is  drawn  by  the  water  pump 
from  the  cylinder  water-jackets  through  the  carbureter  water-jacket 
and  discharged  through  the  radiator.  When  the  temperature  reaches 
a  certain  predetermined  point,  the  thermostat  operates  and  allows  the 
pump  to  circulate  all  the  water  from  the  cylinder  through  the  radi- 
ator. There  is  always  a  small  quantity  of  water  passing  through  the 
radiator.  The  water  is  practically  throttled  until  the  temperature 
reaches  a  certain  height. 

A.  M.  Wolf: — The  intake  manifold  may  be  a  perfectly  straight 
T  on  a  six-cylinder  motor,  but  that  might  not  give  correct  distribu- 
tion. I  believe  that  a  double  carbureter  would  be  the  thing  for  an 
eight.  Have  any  tests  been  made,  taking  manograph  diagrams  of 
the  pressures  in  the  intake  manifold  with  one  cylinder  block  firing 
and  the  other  "dead,"  and  then  with  both  blocks  firing,  to  determine 
if  one  branch  was  robbing  the  other? 

D.  McCall  White: — We  find  we  cannot  get  as  much  power  with 
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two  carbureters;  that  is  to  say,  the  engines  do  not  seem  to  fire  as 
well  at  high-speed  as  with  one.  There  is  great  difficulty  in  building 
an  engine  that  will  pull  at  very  low  speed  under  heavy  load,  where 
two  carbureters  are  employed,  the  difficulty  of  adjusting  two  throttles 
so  that  the  two  four-cylinder  blocks  will  be  attuned  with  one  another 
being  one  factor. 

A.  M.  Wolf: — Can  you  give  any  figures  of  the  oil  pressure  main- 
tained and  of  the  flow  per  minute  at  normal  speeds? 

D.  McCall  White: — ^The  pressure  varies  with  the  speed  of  the 
motor  until  a  certain  point  is  reached,  when  it  becomes  more  or  less 
uniform. 

A.  M.  Wolf: — Can  you  give  a  figure  at,  say,  1,000  or  2,000  r.p.m. 
or  up  to  the  speed  at  which  the  maximum  pressure  is  developed? 

D.  McCall  White: — At  about  1,000  r.p.m.  the  pressure  is  some- 
what near  20  or  25  pounds;  and  at  higher  speeds  it  depends  on  the 
temperature  of  the  atmosphere;  as  the  air  becomes  cooler,  the  oil 
also  becomes  cooler  and  more  solid,  as  it  were,  and  therefore  the 
pressure  rises. 

A.  M.  Wolf: — Where  are  the  points  of  adjustment  of  the  chain 
accessory  drive? 

D.  McCall  White: — The  chains  are  of  such  size  that  no  adjust- 
ment is  necessary.  They  are  almost  big  enough  to  drive  an  auto- 
mobile. 

A.  M.  Wolf: — Can  you  state  offhand  their  approximate  size? 

D.  McCall  White: — About  inch  and  a  half. 

A.  M.  Wolf: — There  is  a  statement  in  the  paper  that  70  horse- 
power is  developed  at  2,400  r.p.m.  and  52  at  1,600.  Can  you  tell  at 
what  r.p.m.  the  maximum  point  of  the  horsepower  curve  is  reached, 
where  the  torque  curve  begins  to  drop? 

D.  McCall  White: — That  depends  on  how  the  motor  is  designed. 
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A  motor  can  be  designed  so  that  the  power  curve  will  be  strai^t  up 
to  more  than  3,000  r.p.m.  We  do  not  consider  it  advisable  to  do  so, 
because  the  power  is  sufficient  for  all  practical  puri>ose8  without 
doing  so. 

A.  M.  Wolf: — I  am  not  speaking  about  how  the  motor  can  be 
designed.  In  the  motor  under  discussion  as  turned  out,  what  are 
the  characteristics  of  the  torque  curve? 

D.  McCall  White: — The  power  curve  itself  is  practically 
straight,  so  the  torque  curve  must  be  more  or  less  straight  up  to  a 
point  where  it  begins  to  fall  off. 

L.  P.  Prossen  : — Mr.  White  stated  that  the  pressure  of  the  oil  de- 
pends on  the  speed  of  the  motor.  I  do  not  see  how  that  that  can  be 
if  a  safety  valve  is  used. 

D.  McCall  White: — That  depends  on  the  pressure  on  the  safety 
valve  and  the  size  of  the  valve,  as  well  as  on  the  volume  of  oil  pumped 
in  a  given  time.  The  safety  valve  might  be  large  enough  to  take  care 
of  a  certain  volume  of  oil  up  to  a  certain  point,  and  when  that  point 
is  reached  the  pressure  would  remain  more  or  less  constant.  When 
the  motor  is  running  fast  and  the  oil  pressure  rises,  more  oil  leaks 
from  the  bearings,  whereupon  the  bearings  themselves  act  as  relief 
valves.    As  the  speed  rises,  the  oil  pressure  is  built  up. 

A.  F.  Masury: — At  low  speeds  a  certain  volume  of  oil  must  be 
pumped  before  the  relief  valve  opens? 

D.  McCall  White: — Yes. 

A.  P.  Masury: — What  do  you  mean  by  low  speeds? 

D.  McCall  White:— 600  or  700  r.p.m. 

A.  F.  Masury  :^After  that  the  pressure  remains  constant? 

D.  McCall  White: — Yes. 

A.  P.  Masury: — Under  ordinary  conditions  you  never  run  under 
600  r.p.m. 

D.  McCall  White: — These  motors  run  about  75  to  100  r.p.m. 
High  pressures  are  not  necessary  then. 

A.  P.  Masury: — When  the  torque  curve  is  subject  to  great  vari- 
ations is  that  not  just  the  time  high  oil  pressures  should  be  provided? 
That  is,  at  about  600  revolutions  the  torque  may  be  anything. 

D.  McCall  White: — The  torque  curve  is  a  straight  line,  prac- 
tically, from  100  revolutions  up. 

A.  P.  Masury: — That  is  not  the  case  with  an  electric  motor. 

D.  McCall  White: — The  electric  motor  is  not  all  that  can  be  de- 
sired. 

A.  P.  Masury: — It  is  certainly  more  desirable  in  this  respect  than 
a  gasoline  motor. 

H.  G.  McComb: — An  article  by  Mr.  Heldt  in  the  Horseless  Age 
showed  that  the  unbalanced  forces  in  an  eight-cylinder  motor  tend  to 
produce  transverse  vibration  of  the  frame.  Mr.  White  might  tell  us 
something  about  that,  if  he  would. 

D.  McCall  White: — I  think  I  have  covered  that  pretty  thoroughly 
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in  the  paper,  where  I  said  that  while  any  one  might  write  a  long 
article  on  the  theoretical  balance  of  masses,  the  tremendous  difference 
between  theoretical  balance  and  balance  developed  in  practice  is  not 
generally  considered.  It  is  possible  to  balance  an  eight-cylinder 
motor,  as  I  have  explained,  so  that  no  vibration  whatever  is  per- 
ceptible. 

Herbert  Chase: — Mr.  White  spoke  of  the  relative  power  de- 
veloped by  the  Cadillac  four  and  the  Cadillac  eight.  What  is  the 
difference  on  the  basis  of  equal  piston  displacement  per  minute? 

D.  McCall  White: — If  I  remember  correctly  the  Cadillac  four  is 
some  twelve  per  cent,  larger  in  capacity  than  the  Cadillac  eight.  The 
eight  develops  the  same  power  as  the  four  at  the  same  speed. 

Herbert  Chase: — You  mentioned  the  difference  in  cooling  in  the 
six  as  between  one  cylinder  and  another  affecting  the  quality  of  the 
mixture.  Do  you  think  that  is  really  a  serious  matter  in  a  well 
designed  six? 

D.  McCall  White: — I  think  that  the  more  uniform  the  temper- 
ature, the  better  will  be  the  results.  It  has  been  my  experience  with 
six-cylinder  motors  on  the  other  side  of  the  water  that  the  temper- 
ature does  not  seem  to  be  nearly  so  uniform  as  in  the  four-cylinder 
type. 

Herbert  Chase: — In  connection  with  the  thermostat  you  say  that 
when  the  water  is  cold  the  pump  merely  circulates  a  small  amount  of 
water  through  the  carbureter  water-jacket  from  the  cylinders,  until 
the  water  reaches  the  desired  temperature,  through  the  contact  with 
the  cylinder  walls.  Do  you  mean  the  water  discharged  from  the 
carbureter? 

D.  McCall  White:— Yes. 

Herbert  Chase: — In  other  words,  there  is  no  circulation  through 
the  radiator  until  the  temperature  in  the  carbureter  has  reached  such 
a  point  that  the  thermostat  operates  and  opens  the  circulating  system? 

D.  McCall  White: — There  always  is  a  very  slight  circulation  of 
water  which  is  coming  from  the  carbureter,  as  the  pump  draws  the 
water  from  the  carbureter  itself. 

Herbert  Chase: — In  other  words,  until  the  temperature  of  the 
water  coming  from  the  carbureter  is  raised  to  a  certain  predetermined 
point,  there  is  no  other  circulation  through  the  radiator? 

D.  McCall  White:— No. 

Chairman  Anglada: — That  is,  the  thermostat  is  in  the  carbureter 
circulation  and  not  in  the  main  circulation? 

D.  McCall  WnrrE:— Yes. 

Herbert  Chase: — Mr.  White  spoke  of  only  four  connecting-rod 
bearings  on  the  crankshaft.  Of  course,  in  one  sense  there  are  only 
four  main  connecting-rod  bearings,  but  are  there  not  two  other  bear- 
ings of  the  forked  rod,  on  the  bushing  of  the  central  rod? 

D.  McCall  White: — No,  the  forked  rod  holds  the  bushing  and  the 
center  rod  oscillates  on  the  center  portion  of  the  bushing. 
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Herbert  Chase: — That  bushing,  I  take  it,  is  made  of  bronze? 

D.  McGall  White: — Yes,  bronze  backing  with  babbitt  metal 
on  the  inside. 

Herbert  Chase: — And  the  inside  of  the  central  rod  is  babbitt?  . 

D.  McCall  White: — No,  steel.  The  bearing  is  steel  on  bronze  as 
with  the  wristpin  bushing. 

Herbert  Chase: — In  connection  with  the  matter  of  weight,  Mr. 
White  stated  that  he  was  of  the  opinion  that  under  equal  conditions 
one  would  have  to  strive  very  hard  indeed  to  reduce  the  weight  of  a 
six-cylinder  engine  to  eight  pounds  per  horsepower.  If  it  is  not  out 
of  order,  Mr.  Chairman,  I  would  like  to  ask  Mr.  Crane  if  he  will  give 
us  his  views  on  that  question.  He  has  designed  some  very  good  six- 
cylinder  motors  and  I  believe  has  obtained  a  very  large  horsepower 
output  per  unit  of  weight. 

H.  M.  Crane: — I  think  that  the  first  thing  to  do  is  to  get  on  a 
common  basis  as  to  what  we  call  weight.  Our  car  has  a  unit  power- 
plant  at  the  present  time,  the  weight  of  which  is  about  1450  pounds. 
But  that  includes  the  starting  motor  system,  the  carbureter,  magneto, 
all  piping,  a  four-speed  transmission  and  flywheel  running  well  over 
one  hundred  pounds;  to  which  is  added  a  four-inch  transmission 
brake  on  the  front  universal,  at  the  back  end  of  the  gear-box.  I  do 
not  know  of  any  way  in  which  I  can  reduce  that  to  engine  weight 
alone  but  I  think  the  latter  is  between  800  and  900  pounds.  This 
engine,  with  a  66-pound  compression,  will  develop  around  110  horse- 
power. It  is  not  light.  The  crankcase  is  a  quarter  inch  thick,  at 
least,  and  is  cast  with  webs  leading  out  to  the  frame  to  take  the  place 
of  the  underpan.  We  built  a  small  engine  for  aeroplane  work,  on  the 
basis  of  motor  car  practice,  with  cast  iron  cylinders,  etc.  This 
engine  weighed  about  200  pounds  and  developed  45  horsepower.  The 
old  ''Dixie"  eight-cylinder  engine  was  guaranteed  at  ten  pounds  per 
horsepower,  including  reverse  gear,  and  we  did  slightly  better  than 
that.  It  had  a  bronze  crankcase,  cast  iron  cylinders,  and  was  a  very 
heavy  job  all  the  way  through.  It  only  ran  at  about  950  r.p.m.  I 
think  that  eight  pounds  to  the  horsepower  is  not  at  all  difficult  to  get 
in  any  automobile  engine,  in  either  four-,  six-  or  eight-cylinder  types. 
As  I  said  before,  I  believe  the  four  is  the  best  of  the  lot  when  it  comes 
to  purely  a  question  of  weight.  But  I  think  it  is  not  a  good  engine 
above  three  or  three  and  a  half  inches  bore  where  the  ultimate  of 
luxury  is  required. 

One  of  the  gentlemen  asked  Mr.  White  about  the  balance  of  the 
eight-cylinder  engine.  I  think  that  perhaps  I  can  help  answer  that 
in  this  way:  In  the  engine  under  discussion  the  pistons  are  very 
small  and  I  have  no  doubt  extremely  light.  A  four-cylinder  engine 
with  pistons  of  the  same  weight  in  the  ordinary  car  would  have  very 
little  vibration,  and  in  a  heavy  car  the  vibration  would  probably  be 
imperceptible  to  any  one  who  was  not  driving.  In  the  eight  there  are 
two  fours  coupled  together,  resulting  in  an  engine  which  is  nearly 
twice  as  heavy.    You  are  dealing,  therefore,  with  a  very  large  mass 


Digitized  by 


Google 


DISCUSSION  OP  EIGHT-CYLINDER  ENGINES  d68 

compared  with  the  mass  of  the  moving  weights,  and  the  result  is  that 
compared  to  the  ordinary  vibrations  of  running  the  vibrations  of  the 
motor  are  practically  unnoticeable.  In  the  case  of  the  De  Dion 
taxicab,  the  motor  of  which  is  four-cylinder,  2%  by  3,  when  seated  in 
the  back  you  can  hear  it,  you  can  feel  the  man  speeding  it  in  low 
gear,  but  cannot  feel  any  vibration  at  all.  The  eight,  adding 
four  cylinders,  would  be  practically  vibrationless  as  applied  to  the 
car.  I  think,  however,  that  no  one  will  dilute  that  the  elements 
of  vibration  would  be  present  in  a  small  degree,  due  to  the  angularity 
of  the  connecting-rod,  which  makes  it  impossible  to  balance  the  piston 
weights.  The  piston  does  not  move  at  the  same  speeds  in  all  corre- 
sponding parts  of  the  stroke;  that  is,  in  going  down  an  inch  from  the 
top  it  moves  at  a  different  speed  than  in  moving  up  the  same  distance 
from  the  bottom.  That  being  the  case  it  is  impossible  for  the  balance 
to  be  perfect.  That  does  not  mean  that  the  balance  is  not  very  good. 
It  is  probably  better  in  a  well  built  eight  than  it  would  be  in  a  poorly 
built  six. 

(To  he  continued) 


Presented  at  the  Winter  Meeting  of  the  Society. 

AUTOMOBILE  WARNING  SIGNALS 

By  Alden  L.  McMurtry 
(Member  of  the  Society) 

There  is  opportunity  for  the  exercise  of  considerable  ingenuity  and 
mechanical  skill  in  developing  automobile  signaling  apparatus,  but  the 
basis  of  any  system  or  appliance  of  this  nature  that  is  destined  to 
meet  with  lasting  success  is  quite  as  much  a  matter  of  psychology  as 
mechanics.  No  signaling  apparatus  can  wholly  succeed  of  its  purpose 
unless  two  phases  of  the  human  equation  have  been  properly  con- 
sidered. 

The  first  of  these  is  the  fact  that  in  order  to  serve  its  purpose  as 
a  warning,  the  signal  must  penetrate  the  wall  of  partial  insensibility 
with  which  every  human  being  unconsciously  surrounds  himself  by 
directing  his  thoughts  along  some  particular  line.  Were  the  pedes- 
trian fully  aware  of  the  dangers  that  beset  him  in  the  street,  he  would 
require  no  reminder  of  his  peril.  But  his  thoughts  are  elsewhere,  and, 
for  the  moment,  he  is  unconscious  with  respect  to  his  surroundings. 
As  there  is  a  variation  in  the  speed  of  perception  and  reaction  in  dif- 
ferent individuals,  the  signal  must  be  designed  for  its  effect  upon  the 
least  responsive  of  those  who  may  still  be  termed  normal. 
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There  are  times  when  the  mere  creation  of  an  imusual  sound  will 
not  serve  to  warn.  In  the  congested  traffic  of  the  city,  dangers  arise 
suddenly;  a  fraction  of  a  second  may  decide  the  issue  of  life  or  death. 
The  signal  in  this  case  must  be  distinctive  in  character  so  as  to  assert 
itself  positively  above  all  of  the  other  incidental  noises  of  traffic  or 
industry. 

Because  the  subject  is  one  involving  public  safety  very  largely,  and 
also  because  it  has  never  been  reviewed  in  detail,  it  is  believed  that  the 
following  treatment  is  warranted.  The  history  and  general  require- 
ments of  audible  warnings  have  been  studied,  leading  up  to  an  investi- 
gation of  the  subject  that  has  come  as  a  later  development  of  the 
motor-driven  diaphragm  horn,  which  is  the  highest  type  of  signaling 
device  thus  far  employed  for  automobile  use. 

HISTORICAL 

''Horseless  carriages,"  as  the  first  motor  vehicles  were  termed, 
were  universally  equipped  with  some  form  of  warning  signal  long  be- 
fore they  had  demonstrated  their  ability  to  move  under  their  own 
power.  The  addition  of  a  large  trip  gong  on  the  order  of  fire  appara- 
tus conveyed  the  impression  that  the  carriage  would  run  successfully. 
Such  appliances  were  usually  superfluous,  for  in  most  cases  the  early 
vehicles  themselves  made  sufficient  noise  for  all  warning  purposes.  The 
earlier  types  of  American  automobiles  were  fitted  with  a  gong  actu- 
ated by  the  foot,  as  the  hands  were  required  to  operate  all  control 
levers,  including,  in  some  cases  the  brake. 

During  the  year  1899  foreign-made  cars  were  equipped  with  small 
reed  horns  attached  to  the  steering  wheel  or  column.  This  was  a 
logical  signal  from  the  foreigners'  point  of  view,  because  horns  were 
used  abroad  for  signaling  purposes  long  before  the  advent  of  the 
motor  vehicle,  and  as  the  feet  were  required  to  operate  this  type  of 
car,  signaling  naturally  had  to  be  done  by  hand. 

REED  HORNS 

In  1903  the  reed  horn  was  the  universal  signaling  device  for  motor 
vehicles.  In  reed  instruments  the  sound  emitted  by  the  reed  is  gen- 
erally strengthened  by  resonance.  Reed  horns  all  have  resonators  but 
in  numerous  cases  little  or  no  attention  is  paid  to  resonance  between 
reed  and  resonator,  or  the  horn  proper.  The  horn  was  generally 
selected  with  an  eye  to  the  size  of  resonator,  irrespective  of  its  effi- 
ciency. With  improved  conditions  the  field  of  travel  of  the  motor 
vehicle  was  enlarged,  and  the  reed  horn  became  ineffective  as  a  safety 
signal  in  the  country.  It  was  hardly  heard  around  blind  curves  and 
corners.  The  rumble  of  a  wagon  on  the  road  drowned  out  the  sound 
of  the  reed  horn,  even  at  short  range.  Reed  horns  are  affected  by  low 
temperature  to  such  an  extent  that  in  extremely  cold  weather  some 
horns  cannot  be  sounded. 
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SIRENS 

The  year  1906  saw  the  introduction  of  the  siren.  This  device  was 
operated  generally  by  a  friction  pulley  which  was  pressed  against  the 
flywheel  of  the  engine.  The  power  was  transmitted  by  means  of  a 
flexible  shaft  or  belt.  The  sirens  had  an  average  of  eight  apertures 
and  required  a  speed  of  at  least  4,000  r.p.m.  before  the  note  be- 
came effective.  As  the  rotor  of  the  siren  was  a  considerable  mass  to 
accelerate  to  such  a  speed,  the  signal  required  an  interval  of  at  least 
five  seconds  before  it  was  at  all  effective.  Even  at  this  rate  of  ac- 
celeration the  strain  on  the  flexible  shaft  often  caused  it  to  break. 

The  note  emitted  was  of  a  musical  character,  and,  unless  the 
acceleration  was  sudden,  involving  abrupt  change  of  pitch,  it  was 
an  agreeable  note  to  the  ear.  The  great  advantage  of  this  device, 
namely,  the  ability  to  sound  a  continuous  signal,  made  it  popular  from 
the  start.  For  the  same  reason  it  constitutes  an  ideal  signal  for  fire 
apparatus.  With  the  great  cost  of  installation  on  a  car,  time  required 
for  the  sound  to  become  effective  and  its  almost  universal  use  by  fire 
apparatus  the  siren  was,  however,  soon  discarded  by  car  owners. 

Various  forms  or  adaptations  of  the  siren  principle  appeared  from 
time  to  time.  The  most  popular  was  the  Sireno,  which  was  driven  by  a 
small  electric  motor  and  fitted  with  a  magnetically  operated  brake  to 
overcome  the  flywheel  effect  of  the  rotor  at  the  end  of  a  blast.  Hand- 
operated  sirens  were  made  but  soon  discarded,  except  for  fire  ap- 
paratus. A  modification  of  the  steam-driven  siren  was  arranged  to 
be  operated  frcrni  the  exhaust  of  the  motor.  This,  however,  required 
so  much  pressure  that  it  was  ineffective  as  a  signal. 

An  example  of  the  restrictions  now  quite  generally  surrounding 
the  use  of  the  siren  may  be  found  in  the  Connecticut  State  Law  gov- 
erning motor  vehicles.  ''No  person  shall  use  on  any  vehicle  upon  the 
public  highways  of  this  State,  except  upon  fire  apparatus  or  upon  an 
ambulance,  any  siren  horn  for  a  signal."  A  peculiar  circumstance 
in  this  conection  is  that  such  a  restriction,  in  a  measure,  defeats  its 
own  ends.  As  in  the  case  of  sound  itself,  even  scientists  have  at 
times  difficulty  in  reaching  an  agreement  as  to  whether  it  is  the  note, 
or  the  instrument  producing  it,  to  which  the  designation  siren  really 
applies.  The  sliding  pitch  tone  of  the  siren  instrument  can  be  pro- 
duced by  a  variety  of  other  means,  by  a  piston-whistle,  for  example. 

MUSICAL  HORNS 

A  modification  of  the  wind  horn  known  as  a  musical  horn  was  made 
in  France  about  1908.  It  consisted  of  four  or  five  reed  horns  ar- 
ranged in  a  musical  scale  on  the  order  of  the  bugle.  The  various 
reed  chambers  were  opened  or  closed  by  a  rotary  valve  operated  by  the 
air  pressure.  Every  time  liie  bulb  was  pressed  a  different  reed  was 
connected,  so  that  the  horn  gave  a  variety  of  notes. 
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CONTINUOUS   WIND   HORNS 

A  reed  horn  known  as  the  Autovox  is  made  abroad  to  overcome  one 
of  the  drawbacks  of  the  wind  horn,  by  giving  continuous,  instead  of 
intermittent,  blasts.  This  device  consists  of  a  large  reed  horn  with 
an  air  reservoir  fitted  with  a  safety  valve  and  connected  by  flexible 
tubing  to  a  rotary  pump  operated  by  the  flywheel.  The  pump  was 
controlled  through  Bowden  wire  to  a  lever  placed  on  the  steering- 
wheel.  The  advantage  of  a  long  blast  did  not  overcome  the  cost 
of  installation,  which  in  a  number  of  cases  was  excessive. 

COMPRESSED    AIR    WHISTLES 

The  sound  of  a  small  compressed  air  whistle  mounted  on  the 
front  of  a  car  is  a  good  close  range  signal.  The  Watres  device* 
brought  out  in  1905,  consisted  of  a  compression  check-valve  which 
permitted  part  of  the  explosion  of  one  or  more  cylinders  to  pass  into 
a  storage  tank.  An  ordinary  low-pressure  chime  whistle  constituted 
the  alarm.  About  six  blasts  of  the  whistle  exhausted  the  tank  and 
until  it  was  fully  charged,  the  cylinder  that  supplied  the  pressure 
developed  little  or  no  power  to  drive  the  car. 

Another  form  of  high-pressure  whistle  was  arranged  to  be  con- 
nected directly  to  one  cylinder  of  the  automobile  motor.  A  small 
poppet  valve  was  used  to  control  the  signal.  An  adjusting  screw 
limited  the  opening  of  this  valve  in  order  to  decrease  the  loss  of 
power  of  the  cylinder.  This  whistle  was  very  small  and  gave  a 
shrill  note  of  very  high  pitch.  Its  location  under  the  bonnet  of 
the  car,  however,  reduced  the  effectiveness  of  the  signal,  while  the 
heat  of  the  gas  soon  drew  the  temper  of  the  spring  and  allowed  the 
whistle  to  blow  continuously. 

EXHAUST   WHISTLES 

Exhaust  whistles  appeared  in  an  experimented  way  about  1902. 
Various  forms  of  whistle  were  made,  generally  arranged  to  be  con- 
nected to  the  exhaust  pipe  before  entering  the  mufller.  A  two-way 
valve  closed  the  passage  to  the  mufller  and  opened  the  passage  to  the 
whistle.  The  effectiveness  of  the  whistle  depended  upon  the  position 
of  the  throttle  of  the  motor  and  the  location  of  the  whistle  on  the 
car.  These  whistles  were  quite  popular  at  one  time,  due  mainly  to 
the  fact  that  they  permitted  a  continuous  blast  and  that  they  were 
quite  musical. 

A  later  form  of  exhaust  whistle  was  arranged  to  be  connected 
to  the  exhaust  pipe  after  leaving  the  muffler.  This  whistle  was  easily 
applied  and  gave  quite  a  shrill  note.  The  location  of  the  whistle 
in  the  rear  of  the  car  not  only  made  it  ineffective  as  a  warning 
signal,  but  a  nuisance  as  well. 

The  great  majority  of  exhaust  whistles  were  operated  by  the  foot, 
thereby  limiting  their  usefulness. 
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THE    ELECTRIC    HORN 

The  electric  horn  is  a  diaphragm  horn  in  which  the  diaphragm 
is  caused  to  vibrate  by  the  influence  of  electric  magnets.     The  dia- 
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Fig.  1. 

phragm  itself  being  of  soft  iron  is  attracted  by  the  electro-magnets 
and  carrying  one  of  the  contact  points  in  the  electric  circuit,  serves 
to  make  and  break  the  electric  current.  When  the  circuit  is  closed 
at  the  push  button,  a  magnetic  pulls  draws  the  diaphragm  toward  the 
magnets.  At  a  certain  point  on  the  swing  toward  the  magnets  the 
current  is  broken  at  the  contact  points  and  the  diaphragm  is  freed. 
Elasticity  carries  the  diaphragm '  back  to  its  original  position  where 
the  electrical  circuit  is  again  closed  by  the  diaphragm  itself.  This 
type  of  horn  is  not  new,  having  been  made  in  France  about  1895. 
At  that  time  it  was  made  to  be  used  in  place  of  electric  bells. 

A  modification  of  the  electric  horn  employed  an  armature  rigidly 
fastened  to  the  diaphragm  and  a  contact  point  carried  upon  a  spring 
attached  to  the  armature.  The  addition  of  this  mass  of  iron  lessened 
the  period  of  vibration  while  the  amplitude  was  not  greatly  in- 
creased. Various  modifications  in  the  principle  of  the  electric  horn 
appeared  from  time  to  time,  the  most  noteworthy  of  which  was  one 
in  which  the  diaphragm  of  a  telephone  receiver  was  vibrated  by  the 
periodic  impulses  of  current  from  an  Induction  coil  (Fig.  2).  The 
trembler  of  the  induction  coil  was  loaded  so  as  to  give  a  period  of 
vibratiDn  or  pitch  about  the  same  as  the  reed  horn.  The  secondary 
winding  of  the  coil  was  connected  to  the  telephone  receiver  which  was 
arranged  to  replace  the  reed  of  an  ordinary  wind  horn.  While  the 
horn  gave  a  good  note,  its  loudness  was  not  sufficient  for  practical 
purposes.  Another  form  of  electric  horn  was  made  to  be  operated  by 
the  alternating  current  generated  by  the  P'ord  type  of  magneto.  How- 
ever, the  tremendous  variation  in  frequency  due  to  the  variation 
in  motor  speed  made  this  horn  inefficient  except  at  certain  frequencies 
or  motor  speeds. 
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Fig.  5. 

The  defects  of  the  electric  horn,  namely,  the  constant  adjustment 
that  was  necessary  and  its  limitations  with  respect  to  the  volume 
of  the  signal,  soon  condemned  it  for  use  on  automobiles.  The  ad- 
vantage of  control  by  a  push  button  which  could  be  located  at 
any  part  of  the  car,  soon  created  a  demand  for  a  more  -  effective 
electrically  controlled  warning  signal.  About  this  time  the  dry  cells 
used  for  ignition  purposes  began  to  be  replaced  by  large  capacity 
storage  batteries,  so  that  the  current  consumption  of  such  an  appliance 
became  negligible.  Nevertheless,  with  this  obstacle  removed,  the 
electric  or  magnetic  horn  was  still  found  inefficient  as  a  warning 
signal  and  was  soon  discarded. 

ELECTRIC  BUZZER  HORN 

The  principle  of  the  electric  buzzer  horn  is  the  same  as  that  of 
an  ordinary  electric  bell  except  that  the  clapper  hits  a  diaphragm 
instead  of  the  bell  (Figs.  3  and  4).  Striking  the  diaphragm  a  ham- 
mer-blow causes  a  greater  displacement  than  in  the  electric  horn,  but 
the  pitch  or  frequency  is  considerably  lower.  The  striking  mechanism, 
such  as  plunger,  armature,  spring  and  contact  points,  is  not  connected 
mechanically  to  the  diaphragm,  and  is,  therefore,  not  limited  by  the 
diaphragm  in  regard  to  amplitude  of  movement  or  frequency  of 
vibration.  The  characteristic  of  the  diaphragm  (B,  Fig.  5)  in  regard 
to  period  of  vibration  is  of  little  importance  in  this  type  of  horn,  as 
the  sound  is  produced  by  the  sudden  displacement  caused  by  the 
hammer  or  plunger.  (A,  Fig.  5).  The  pitch  of  the  sound  depends 
entirely  on  the  frequency  of  the  actuating  mechanism.  The  dia- 
phragm, when  freed  of  the  hammer,  vibrates  at  its  period,  but  the 
sound  from  these  free  vibrations  is  not  heard  because  the  sensation 
to  the  ear  of  the  blow  is  greater  than  that  of  the  symmetrical  move- 
ment of  lesser  amplitude,  that  follows.  The  dimensions  of  the  dia- 
phragm in  regard  to  diameter  of  the  undamped  portion  and  thickness 
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are  important,  as  they  govern  not  only  the  action  of  the  diaphragm 
under  the^effects  of  the  hammer-blow,  buj  its  useful  life  as  well.  A 
heavy  diaphragm  will  not  be  displaced  to  as  great  an  extent  as  a 
light  one,  while  on  the  other  hand  a  light  diaphragm  will  show 
gradual  distortion  at  the  point  of  contact  with  the  hammer  until  it 
'becomes  useless.  As  the  period  of  the  diaphrai^  arid  its  "formal 
position  while  at  rest  are  not  essential  in  the  electro-mechanical  horn, 
almost  any  method  of  clamping  may  be  employed. 

The  actuating  mechanism  of  an  electric  buzzer  horn  must  have 
weight  or  mass  in  order  to  impart  a  blow  to  the  diaphragm  with  suffi- 
cient energy  to  cause  a  maximum  displacement.  The  greater  this 
mass  the  greater  will  be  the  displacement  of  the  diaphragm,  but  at 
a  lower  frequency  of  vibration.  Therefore,  the  electric  buzzer  horn, 
like  its  predecessor,  the  electric  horn,  is  limited  to  two  types,  namely, 
that  giving  a  loud  sound  at  a  low  pitch,  and  that  giving  a  soft  sound 
at  a  high  pitch.  To  increase  the  current  in  an  effort  to  increase  the 
loudness  of  the  sound  would  increase  the  blow  on  the  diaphragm 
and   slightly  increase  the  pitch   due  to  a  quicker  response  of  the 


Fig.  6. 

armature  to  the  increased  magnetic  force.  (Fig.  6)  The  return 
of  the  armature  would  be  at  the  same  speed  as  before  the  current 
was  increased.  A  heavier  spring  applied  to  effect  a  quicker  returL 
of  the  armature  would,  on  the  other  hand,  only  tend  to  offset  the 
increased  magnetic  force.  In  one  type  of  electro-mechanical  horn 
a  two-contact  push  button  was  used  to  give  two  different  sounds.  A 
slight  pressure  on  the  button  closed  the  circuit  through  a  resistance, 
while  a  heavier  pressuire  cut  out  the  resistance.  The  difference  in 
loudness  was  noticeable,  while  the  increase  in  pitch  was  hardly  per- 
ceptible. 

In  order  to  vibrate  the  diaphragm  of  an  electro-mechanical  horn 
at  a  higher  pitch  than  is  possible  under  the  conditions  of  the  ordinary 
automobile  installation,  it  would  be  necessary  to  use  a  device  on  the 
order  of  the  oscillator  developed  by  Professor  Fessenden  for  use  in  sub- 
marine signaling.*  This  device  requires  an  alternating  current  which 
for  automobile  signals  is  manifestly  impracticable. 


•Proceedings  American  Institute  of  Electrical  Engineers.     Vol.  XXXIII,  paire 
1576.  1914. 
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GENERAL  REQUIREMENTS  OF   SIGNAL 

Considering  the  psychological  effect  of  the  automobile  sig^ial, 
namely  its  audibility,  two  conditions  must  be  fulfilled:  It  must 
satisfy  the  requirments  of  an  emergency  alarm,  and  also  those  of  the 
more  distant  cautionary  warning.  To  satisfy  the  first  requirement, 
that  is,  to  compel  the  attention  of  a  person  at  no  great  distance,  it 
is  essential  that  the  sound  possess  some  quality  differentiating  it  from 
all  other  sounds.  To  this  end  the  warning  signal  may  be  loud, 
abrupt,  disagr^able  or  otherwise  violent  and  unexpected  in  its 
nature.  While  careful  driving  and  proper  use  of  signals  should  make 
the  alarm  sig^ial  only  an  emergency  requirement,  it  is  obvious  that 
every  properly  qualified  signal  should  possess  that  character  in  some 
degree.  If  one  man  sees  another  about  to  be  run  over  by  a  truck, 
he  does  not  stop  to  sing  to  him,  but  yells  at  him  in  his  ugliest  and 
loudest  voice. 

The  second  requirement  demands  only  that  the  sound  have 
carrying  power.  A  further  requirement,  applicable  to  both  warning 
and  emergency  signals,  is  that  the  sound  shall  be  as  nearly  directional 
as  possible  and  sufficiently  concentrated  that  its  zone  of  influence 
shall  not  be  unnecessarily  wide. 


GENERAL  REQUIREMENTS  OF  APPARATUS 

In  addition  to  its  sound-producing  qualities,  which  will  be  dealt 
with  in  detail  elsewhere  in  this  paper,  a  warning  signal  must  possess 
certain  other  characteristics,  such  as  adaptability  to  a  suitable  loca- 
tion on  the  car,  with  respect  to  both  the  direction  of  the  signal  and 
the  convenient  location  of  the  operating  means.  It  must  operate 
through  a  wide  range  of  temperature  and  be  absolutely  water-proof. 
Within  reasonable  limits,  it  must  be  economical.  It  must  also  possess 
durability  to  an  extent  seldom  required  of  mechanical  apparatus. 

At  least  50  per  cent,  of  all  automobile  accessories  in  use  are 
virtually  undergoing  a  breakdown  test,  for  the  reason  that  they 
usually  receive  no  attention  by  the  motorist  until  they  fail  in  some 
way.  Signaling  devices  are  no  exception;  which  accounts  for  so 
many  effective  devices  operating  in  an  "ineffective"  manner.  Instruc- 
tion books  are  studied  only  to  the  extent  of  learning  how  to  install  the 
apparatus,  while  if  the  system  happens  to  be  included  as  regular 
equipment  on  the  car  the  instruction  book  is  rarely  opened.  It  is  a 
familiar  fact  that  the  less  attention  required  to  keep  an  appliance  in 
good  condition,  the  more  it  is  apt  to  be  neglected.  Here  the  manu- 
facturer of  such  an  appliance  is  again  brought  face  to  face  with  the 
bothersome  human  equation.  The  practical  conclusion,  therefore, 
is  that  so  soon  as  it  is  attempted  to  render  a  device  in  any  degree 
automatic  or  self-sustaining,  its  future  success  is  practically  meas- 
ured by  the  length  of  time  it  will  continue  to  perform  satisfactorily 
with  no  attention  whatsoever. 
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PRACTICAL    APPUCATIONS 

Having  reviewed  the  requirements  of  the  warning  signal  and 
touched  upon  several  points  with  respect  to  current  practice  in  the 
use  of  such  signals,  I  will  now  pass  to  a  more  detailed  consideration 
of  the  mechanical  signal  in  order  to  show  how  far  it  goes  toward 
meeting  the  theoretical  requirements  of  the  ideal  signal  itself,  and 
the  practical  requirements  of  every-day  service. 

THE  MECHANICAL  HORN 

In  the  mechanical  horn  the  vibration  of  the  diaphragm  is  ac- 
complished by  purely  mechanical  means.  The  source  of  power  may 
be  an  electric  motor,  the  engine  of  the  automobile  or  the  hand  or 
foot  of  the  operator.  In  fact,  the  first  mechanical  horns  used  on 
automobiles  were  operated  by  a  friction  disk  pressed  against  the 
periphery  of  the  flywheel  of  the  engine. 

There  are  two  types  of  mechanical  horn  which  may  be  distinguished 
by  the  method  in  which  the  diaphragm  is  caused  to  vibrate.  The 
first  is  a  percussion  instrument  somewhat  on  the  order  of  the  buzzer 
horn.  In  this  type  a  spring  is  employed  to  vibrate  the  diaphragm 
by  means  of  a  blow  or  "snap."  A  common  form  of  this  type  is  known 
as  a  campaign  rattle,  and  is  used  more  or  less  as  a  toy.  The 
diaphragm  is  pressed  from  a  sheet  of  tin,  in  the  center  of  which  is 
attached  a  small  bar  of  steel.  A  ratchet  wheel  is  mounted  on  a  shaft 
made  of  spring  wire  (Fig.  7)  which  permits  the  ratchet-wheel  to 
spring  away  from  the  steel  bar  on  the  diaphragm  (B,  Fig.  8)  far 
enough  to  free  the  engaged  tooth  and  allow  the  next  tooth  to  come 
into  engagement  with  a  snap  (C,  Fig.  8).  The  heavier  the  pressure 
of  the  ratchet-wheel  against  the  diaphragm,  the  more  pronounced 
will  be  the  blow.  This  type  of  horn  is  a  noise  maker  of  the  simplest 
order,  and  was  invented  to  be  used  (to  use  the  inventor's  words)  "at 
such  time  as  noisy  demonstration  by  the  people  is  in  vogue." 

Another  form  of  horn  built  on  this  principle  was  invented  for  use 
on  bicycles.  It  consisted  of  a  diaphragm  with  a  pointer  fixed  at  the 
center,  which  pressed  against  a  disk  having  a  roughened  or  trans- 
versely corrugated  surface.  The  disk  was  revolved  by  placing  it 
in  contact  with  the  rubber  tire  of  the  bicycle  wheel.  This  device  was 
never  practical.  The  pointer  which  pressed  against  the  roughened  disk 
would  suffer  from  excessive  wear,  as  do  the  steel  needles  used  in  the 
present  flat  disk  gramophones. 

In  the  foregoing  described  instruments  the  diaphragm  when  at 
rest  is  pressing  against  actuating  disks  and  is  displaced  at  its  center, 
which  limits  the  amplitude  of  vibration.  The  second  type  of  mechan- 
ical horn,  which  at  present  is  used  on  about  four  hundred  thousand 
automobiles,  is  an  instrument  the  diaphragm  of  which  is  caused 
to  vibrate  by  mechanical  impulses  applied  in  harmony  with  its  natural 
frequency  of  vibration,  acting  on  the  principle  of  resonance.  In 
this  type  of  mechanical  horn,  the  frequency  with  which  the  dia- 
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phragm  will  freely  vibrate,  otherwise  known  as  its  natural  frequency, 
is  of  the  greatest  importance.  It  depends  upon  the  material  of  which 
the  diaphragm  is  made,  its  size  and  thickness  and  the  method  of 
clamping  the  diaphragm  to  the  case  of  the  horn.  The  action  of  the 
diaphragm  in  the  mechanical  horn  is  not  in  any  way  similar  to  that  of 
telephone  or  phonograph  diaphragms,  as  is  popularly  supposed.  Tele- 
phone and  phonograph  diaphragms  are  kept  under  a  buckling  stress, 
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in  the  telephone  by  magnetism,  and  in  the  phonograph  by  spring 
pressure.  Damping  is  necessary  in  both  cases,  because  the  dia- 
phragms must  reproduce  correctly  sounds  varying  in  pitch  up  to 
4,000  vibrations  per  second.  If  these  diaphragms  were  permitted 
to  vibrate  freely,  the  reproduction  of  sound  would  be  mutilated  by  the 
constant  effort  of  the  diaphragms  to  vibrate  at  their  natural  fre- 
quency. In  the  mechanical  horn  every  restriction  to  the  free  bodily 
movement  of  the  diaphragm,  or  damping  effect,  is  eliminated  as  it 
is  this  natural  movement  which  gives  the  sound,  now  recognized 
throughout  the  civilized  world  as  a  warning  signal. 

In  the  center  of  the  diaphragm  (Fig.  9)  is  secured  a  projection 
or  wear  piece  arranged  to  receive  impulses  from  a  cam  wheel,  other- 
wise known  as  a  rotor.  The  rotor  is  so  placed  in  relation  to  the  wear 
piece  that  the  peaks  of  the  cams  barely  touch  it.  The  movement  of 
the  diaphragm  when  a  cam  slowly  passes  the  wear  piece  is  not  more 
than  two  to  five  thousandths  of  an  inch  (0.0508  to  0.1270  mm.) 

When  power  is  applied  to  the  rotor,  the  diaphragm  is  given  a  push 
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Fig.  9. 

by  a  cam,  so  that  the  diaphragm  acquires  momentum.  The  inertia 
of  the  diaphragm  will  carry  the  diaphragm  further  than  the  cam 
itself  goes,  so  that  the  outward  movement  is  part  forced  and  part  free. 
When  the  outward  movement  ends,  by  reason  of  the  increasing  elastic 
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stresses  opposed  to  the  inertia  of  the  diaphragm,  the  diaphragm 
elasticity  plus  its  inertia,  sends  the  diaphragm  back  again  to  the  rear 
side  of  its  normal  position  at  rest.  While  the  rotor  is  speeding  up, 
impacts  are  given  at  various  intervals,  governed  largely  by  chance, 
according  to  the  accidental  times  at  which  the  cams  strike  the  wear 
piece.  During  this  period  these  accidental  collisions  produce  severe 
impacts,  giving  rise  to  a  very  irregular  and  disagreeable  noise  on 
the  order  of  the  campaign  rattle. 

When  the  speed  of  the  rotor  has  risen  so  much  that  the  successive 
cam  impacts  are  closely  timed  to  the  natural  period  of  bodily  vibra- 
tions of  the  diaphragm  the  impact  of  the  cams  with  the  wear  piece 
produces  a  rapid  increase  in  the  amplitude  of  the  diaphragm  move- 
ment. When  the  speed  of  the  rotor  or  the  number  of  cam  pushes 
is  properly  harmonized  to  the  vibration  of  the  diaphragm,  the  ear 
perceives  a  recognizable  musical  note.  The  push  of  the  cam  is  of  a 
different  velocity  from  the  natural  sine-wave  rate  of  change  with 
which  the  diaphragm  wishes  to  move.  Otherwise,  there  would  not 
be  ii  forcing  of  the  diaphragm.  The  forced  part  of  the  movement 
of  the  diaphragm  must  be  slightly  faster  than  its  natural  rate  in 
order  to  impart  any  power  to  the  diaphragm  movement.  This 
acceleration  of  one  part  of  the  otherwise  natural  movement  shortens 
the  total  time,  but  the  forced  movements  and  the  natural  movement 
are  of  the  same  frequency,  even  though  their  velocities  and  duration 
are  not  the  same.  This  represents  the  normal  operating  speed  of 
the  rotor.  If,  however,  more  power  is  applied  to  the  rotor,  it  will 
transfer  more  power  to  the  diaphragm  rather  than  increase  its 
speed  of  revolution.  This  action  is  known  as  the  governing  effect 
of  the  diaphragm  on  the  speed  of  the  rotor. 


Fig.   10. 

In  Fig.  10  is  shown  a  curve  indicating  that  increase  of  current  has 
no  effect  on  the  speed  of  the  motor.     The  increase  in  current  causes 
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the  cam  to  overtake  the  diaphragm  a  little  sooner  (B,  Fi^:.  9),  result- 
ing  in  wider  amplitude  of  diaphragm  swing  and  a  slight  increase 
in  the  pitch  by  reason  of  the  increased  speed  of  the  outward  forcing 
part  of  the  movement.  At  the  normal  operating  speed,  a  cam  of 
the  rotor  pushes  the  diaphragnn  after  it  has  started  on  the  outward 
swing,  so  that  if  the  cam  pushes  the  diaphragm  any  sooner  it  will 
meet  it  at  the  end  of  the  inward  swing  at  rest.  A  greater  increase 
in  current  will  cause  the  cam  to  stop  the  diaphragm  on  the  inward 
swing  and  suddenly  start  it  on  the  outward  swing. 

The  governing  effect  of  the  diaphragm  on  the  rotor  acts  on  the 
order  of  the  pendulum  governing  the  speed  of  the  clock  movement. 


Fig.  11. 

Fig.  11  shows  the  movement  of  a  diaphragm  caused  by  a  rotor  with 
but  one  cam.  It  shows  that  the  diaphragm  is  forced  outward  by 
the  cam  and  then  permitted  to  vibrate  freely  until  again  pushed  by 
the  cam.  This  occurs  at  a  time  when  the  diaphragm  has  just  com- 
pleted the  inward  swing  and  is  starting  on  the  outward  swing.  If 
the  cam  push  was  slightly  earlier,  the  force  of  the  push  would  be 
so  great  as  to  reduce  the  speed  of  the  rotor  so  that  the  next  cam 
push   would  be  properly  timed.     Fig.   12   shows  the  normal  action 


Fig.   12. 

of  a  diaphragm  with  a  ten-tooth  rotor.  This  photograph  was  made 
with  an  extremely  low  film  speed  in  order  to  compare  the  action  of 
the  different  cams  of  the  rotor.  It  will  be  noticed  that  cam  No.  1 
gives  a  slightly  greater  push  than  the  others. 

Under  the  conditions  of  increased  current  or  overload,  the  dia- 
phragm does  not  vibrate  symmetrically  as  the  portion  surrounding 
the  wear  piece  is  greatly  distorted,  due  to  the  terrific  blows  of  the 
cams.  (Fig.  13.)  This  distortion  lessens  considerably  the  life  of  the 
diaphragm  and  in  extreme  cases  will  destroy  it  within  a  short  time. 
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Fig.  13. 

In  some  types  of  motor-driven  mechanical  horns  the  diaphragms  are 
purposely  overloaded  with  rotor  power  in  order  to  get  a  louder  and 
more  distinct  sound.  Under  these  conditions  the  diaphragm  will  not 
survive  three  to  five  thousand  signals. 

When  the  power  applied  to  the  rotor  is  shut  off,  the  vibrations 
die  away  rapidly,  the  irregular  collisions  and  impacts  begin  again, 
producing  an  irregular  noise,  as  when  the  power  was  first  applied, 
until  the  rotor  comes  to  rest  If  the  power  supplied  to  the  rotor 
is  insufiicient  the  collisions  occurring  during  its  acceleration  will 
not  he  80  pronounced^  and  there  will  be  a  slight  interval  of  time  be- 
tween the  final  collision  stage  and  the  point  of  resonance  between 
diaphragm  and  rotor.  The  sound  under  these  conditions  will  lack 
to  a  certain  extent  the  characteristic  note  of  the  mechanical  horn  as 
the  push  of  the  cam  against  the  wear  piece  of  the  diaphragm  is 
reduced.  If  the  adjustment  of  rotor  in  relation  to  diaphragm  is 
greater  than  0.005  inch  (0.1270  mm.)  the  effect  of  the  collisions 
will  be  greater  and  the  acceleration  to  note  will  be  slower.  Too 
heavy  an  adjustment  will  not  permit  the  rotor  to  attain  full  speed, 
and  therefore  puts  the  horn  in  the  class  of  percussion  instruments. 

Cracks  in  the  diaphragm  will  naturally  impair  its  elasticity  and 
result  in  absolute  lack  of  collisions.  The  note  of  a  cracked  diaphragm 
resembles  the  siren  in  the  gradual  rise  of  pitch  to  the  point  of  reso- 
nance when  the  sound  is  not  unlike  that  of  a  cracked  bell.  Cracks 
in  the  diaphragm  o'f  a  well  made  horn  are  the  result  of  fatigue  and 
appear  gradually  but  the  destruction  of  a  diaphragm  caused  by 
excessive  rotor  power  is  sudden  and  complete. 

MECHANICAL  CONSTRUCTION 

While  the  principle  of  operation  of  the  mechanical  horn  is  com- 
paratively simple,  its  construction   is  an  entirely  different  matter. 
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Of  crreatest  importance  is  the  diaphragm  and  its  relation  to  the  rotor, 
which  determines  the.  usefulness  of  the  instrument  in  terms  of  the 
number  of  effective  signals  before  destruction.  Diaphragms  covering 
a  wide  range  of  physical  qualities  will  apparently  behave  alike  until 
subjected  to  a  breakdown  test  to  determine  the  number  of  sig^ials. 
Some  diaphragms  crystallize  and  crack  in  less  than  one  thousand 
signals  while  others  have  withstood  two  hundred  thousand  signals 
before  showing  defects.  There  are  other  factors  than  the  material 
from  which  the  diaphragms  are  made  that  determine  their  life,  the 
most  important  of  which  are  method  of  manufacture,  clamping,  form, 
location  and  method  of  attaching  wear  piece.  Another  very  important 
point  regarding  the  behavior  of  the  diaphragms  is  their  normal 
position  of  rest.  The  over-lap  of  the  cams  of  the  rotor  in  relation 
to  the  wear  piece,  as  previously  stated,  is  approximately  0.002 — 0.005 
inch.  This  light  adjustment  permits  the  rotor  to  quickly  accelerate 
to  normal  speed.  If  there  is  a  variation  in  the  normal  position  of 
rest  a  heavier  adjustment  is  required  to  assure  cam  contact  with  the 
wear  piece  of  the  diaphragm  which  in  itself  imposes  a  high  starting 
torque  on  the  motor.  The  same  is  true  if  irregularities  exist  in  the 
heights  of  the  cams  of  the  rotor.  The  size  and  shape  of  the  wear 
piece  with  respect  to  the  characteristics  of  the  diaphragm  are  of 
great  importance  in  order  to  get  a  full  bodily  displacement  without 
reverse  bending  or  warping. 

There  are  additional  details  of  refinement  in  the  construction  of 
the  mechanical  horn  which  affect  to  a  great  extent  its  efficiency  and 
life,  but  which  for  obvious  reasons  cannot  be  recorded  in  this  paper. 
Suffice  it  to  say  that  one  type  of  mechanical  horn  alone  has  received 
as  much  detailed  study  and  laboratory  research  work  as  any  accessory 
of  the  modern  automobile. 

The  electric  motor  which  drives  the  rotor  must  be  designed  with  a 
speed-torque  curve  that  will  best  meet  the  conditions  imposed  by  the 
diaphragm  and  perform  its  duty  for  a  long  period  without  any 
attention  or  care.  In  spme  cases  such  motors  have  actually  given 
two  to  three  years  of  service  without  receiving  the  slightest  attention. 

RESONANCE 

The  term  resonance  signifies  the  production  of  a  natural  swing 
or  vibration  by  the  action  of  a  periodic  force.  The  ideal  case  of 
resonance  is  where  both  sounding  and  responsive  elements  possess 
the  same  natural  period  of  vibration.  Remove  the  reed  from  a  reed 
horn  and  blow  it  by  the  mouth  and  the  sound  is  entirely  different 
from  that  produced  when  the  reed  is  placed  in  the  horn  or  resonator. 
If  water  be  poured  into  the  resonator  it  will  alter  the  pitch  and  destroy 
the  resonance.  From  this  it  follows  that  the  resonator  fulfills  a 
most  important  function  in  "re-inforcing  the  tone"  and  conversely, 
that  if  the  resonator  is  not  properly  tuned  to  the  sounding  element 
the  resulting  tone  will  be  produced  inefficiently.     In  a  number  of 
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cases,  the  resonators  of  warning  signals  are  desig^ied  merely  to 
improve  the  apearance  of  the  instrument.  The  siren,  for  example, 
has  no  fixed  pitch;  therefore,  the  addition  of  a  resonator  is  sittply  a 
matter  of  looks.  ^Nt* 

In  the  mechanical  horn,  the  resonator  should  have  a  pronounced 
natural  frequency.  The  air  column  within  the  resonator  will*  control 
and  determine  the  natural  frequency  of  the  diaphragm^  tp  some 
extent  but  obviously  the  effectiveness  of  the  signal  will  be  enormously 
greater  where  the  natural  frequency  of  the  air  column  is  selected  so 
as  to  be  the  same  as  the  normal  full  speed  note  of  the  bare  diaphragm. 

CONTROL  OF  THE  ELECTRICAL  SIGNAL 

Various  attempts  have  been  made  to  effect  a  control  of  the 
sig^ialing  device  so  that  two  different  sounds  would  be  obtained.  The 
efforts  were  generally  centered  in  the  electrical  push  button,  the 
amount  of  current  being  regulated  by  pressure  on  the  button.  Other 
types  were  made  in  the  form  of  time  limit  contacts.  A  light  pressure  on 
the  button  would  close  the  electrical  circuit  only  for  a  fraction  of  a 
second  while  a  heavy  pressure  would  keep  it  closed.  All  these  de- 
vices were  complicated  and  limited  the  reliability  of  the  signal  to  a 
great  extent.  The  simplest  form  of  push  switch  is  the  best  because 
it  must  be  reliable  and  close  the  circuit  with  the  least  electrical  resist- 
ance while  withstanding  in  some  instances  very  severe  blows.  The 
operation  of  the  button,  like  that  of  the  accelerator  or  clutch  4>edal 
should  be  a  sub-conscious  effort  on  the  part  of  the  driver.  For  this 
reason  the  button  should  be  located  in  a  fixed  position  and  not,  for 
example,  on  the  rim  of  the  steering-wheel,  where  its  location  is 
subject  to  change.  The  modern  method  of  mounting  the  button  )iCthe 
center  of  the  steering  wheel,  on  the  other  hand,  is  ideal,  since  it 
involves  a  permanent  installation  in  a  location  equally  accessible  to 
either  hand. 

HAND-OPERATED  DIAPHRAGM  HORNS 

The  hand  horn,  as  it  is  commonly  known,  is  a  mechanical  horn 
operated  by  pressure  of  the  hand  on  a  plunger  or  lever,  although 
some  hand  horns  are  made  to  be  operated  by  turning  a  crank  or  wheel. 
The  advantage  of  the  hand  horn  is  that  it  is  a  unit  in  itself,  the 
same  as  the  bulb  horn.  The  duration  of  blast  is  approximately  the 
same  as  that  of  the  bulb  horn.  The  characteristic  note  of  the  hand 
horn  varies  with  the  make  of  the  horn.  The  overlap  or  adjustment 
between  rotor  and  diaphragm  in  the  majority  of  cases  is  very  heavy, 
which  classifies  the  horn  as  a  percussion  instrument.  One  and 
possibly  two  makes  employ  a  light  adjustment  in  order  to  get  the 
fully  bodily  swing  of  the  diaphragm  and  charactistic  note  of  the 
motor-driven  mechanical  horn. 

While  the  hand-operated  horn  has  the  advantage  of  not  being 
dependent  upon  any  source  of  external  energy,  its  position  on  the 
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car  is  limited.  It  must  be  placed  within  effective  reach  of  the  driver, 
so  that  it  may  be  operated  with  the  same  facility  as  the  electrical 
push  button.  It  is  also  necessary  that  the  operator  be  able  to  deliver 
a  powerful  push  on  the  plunger  or  other  operating  device  in  whatever 
position  it  may  be  placed.  At  the  same  time  it  should  be  located 
in  a  position  so  that  the  sound  is  unobstructed  by  the  windshield 
or  other  parts  of  the  car. 

In  some  truck  installations  a  horn  of  this  type  has  been  arranged 
to  be  operated  by  foot  pressure.  This  has  the  disadvantage  of  limit- 
ing the  signaling  to  moments  when  the  feet  are  not  engaged  in 
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operating  the  controls.  Another  point  against  this  location  is  that 
the  horn  mechanism  is  not  made  strong  enough  for  foot  operation 
and  three  or  four  powerful  kicks  on  the  plunger  will  strip  the  train 
of  multiplying  gears  in  the  horn.  Hand  horns,  like  all  other  forms 
of  mechanical  signal,  suffer  from  lack  of  lubrication.  The  almost  uni- 
versal adaption  of  electric  starting  systems  will  make  the  motor-driven 
mechanical  horn  more  popular  than  ever  before. 

TESTS  OF  SIGNALS 

It  is  absolutely  necessary  to  subject  various  signaling  devices  to 
breakdown  tests  in  order  to  establish  their  reliability.  Practically 
nothing  is  determined  by  a  test  consisting  of  one  continuous  blast; 
while  on  the  other  hand,  a  test  of  the  number  of  short  blasts  a  signal 
will  give  without  adjustment  produces  most  valuable  data.  In  the 
motor-driven  type  of  mechanical  horn  the  motor  itself  will  be 
subjected  to  greater  effort  in  repeated  starting  than  in  one  con- 
tinuous run.  The  commutator  and  brushes  are  subjected  to  a  serie* 
of  overloads.  The  greatest  strain  on  the  diaphragm  wear  piece  an  J 
rotor  occurs  in  the  starting  of  a  blast.  Obviously  in  a  continuous  test 
of  a  horn  of  this  type  practically  the  only  data  obtained  would  be  in 
regard  to  the  wearing  qualities  of  the  commutator  and  bearings.  It 
can  be  readily  seen,  therefore,  that  it  is  the  number  of  short  blasts  a 
sig^ialing  device  will  give  without  adjustment  that  determines  its 
usefulness  in  practical  operation.  Or,  to  put  it  another  way,  unlike 
certain  other  classes  of  mechanical  appliances  the  most  effective 
service  implies  maximum  demand  upon  the  mechanism.  Fig.  14  is 
a  photograph  of  a  testing  box  which  is  arranged  to  reduce  the  sound 
of  a  horn  under  test  so  that  it  is  barely  audible.  Mounted  above  the 
box  is  the  necessary  apparatus  for  recording  the  number  of  blasts, 
current  consumption  and  other  details  regarding  test. 

POSITION   OF   SIGNAL   ON    CAR 

During  the  last  year  for  the  first  time  consideration  has  been  given 
by  the  automobile  engineer  to  the  position  of  the  signaling  device  on 
an  automobile.  It  was  only  competition  that  caused  cars  to  be  sold 
with  full  accessory  equipment.  It  then  devolved  upon  the  auto- 
mobile engineer  to  install  this  possibly  inefficient  equipment  in  the 
most  capable  manner  possible.  The  position  of  the  signaling  device 
was  determined  by  the  limitation  of  the  device  itself.  Recently 
accessory  devices  have  been  made  with  particular  makes  of  cars  in 
view.  This  refinement  has  not  only  insured  the  permanency  of  the 
location  but  the  more  efficient  operation  of  the  instrument.  Of  late 
there  has  been  a  tendency  toward  placing  the  signaling  device  under 
the  hood  in  order  to  give  the  exterior  of  the  car  as  clean  an  appearance 
as  possible.  In  this  position  the  sound  from  the  instrument  is  re- 
stricted to  a  large  extent,  and  in  some  cases  loses  its  abruptness. 
Another  point  regarding  this  location  is  that  in  the  case  of  a  closed 
car  the  sound  is  more  offensive  to  the  passengers. 
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As  an  apparatus,  this  form  of  horn  answers  the  requirements  of 
being    subject    to    any    location    desired.     It    should    preferably    be 


FlR.  15. 

mounted  in  front  of  the  radiator  (Fig.  16)  where  its  sound  is  most 
effective  and  least  objectionable  to  the  passengers.  The  possibility 
of  locating  the  horn  button  at  any  desired  point  has  further 
advantages. 

SIGNAL    ABUSE 

There  has  been  considerable  agitation  in  the  trade  papers  in 
England  lately  regarding  loud  signals,  especially  within  town  limits 
during  the  night  hours.  This  is  probably  caused  by  the  injudicious 
use  of  mechanical  horns,  which,  in  a  number  of  cases,  are  used  as 
excuses  for  reckless  driving.  In  this  country  some  of  the  States  have 
laws  which  specify  that  "every  motor  vehicle  which  shall  produce 
a  suitable  bell,  horn,  or  other  sigrnaling  device  which  shall  produce 
an  abrupt  sound  sufficiently  loud  to  serve  as  an  adequate  warning  of 
danger,  but  no  person  operating  any  motor  vehicle  shall  make,  or 
cause  to  be  made,  any  unnecessary  noise  with  such  bell,  horn  or 
sigrnaling  device  or  use  the  same  except  as  a  warning  of  danger."  It 
is  seldom  necessary  to  operate  a  loud  sigrnal  for  a  longer  period  than 
two  seconds.  There  are  some  types  of  buzzer  horns,  the  sound  of 
which  is  not  distinctive  as  a  warning.  They  require,  therefore,  a 
series  of  continued  blasts  before  becoming  effective. 

CONCLUSION 

It  will  thus  appear  that  in  nearly  every  respect  the  mechanically 
operated  diaphragm  horn  is  an  ideal  form  of  automobile  warning 
sigrnal.  Due  to  a  happy  combination  of  circumstances  its  sound 
approaches  more  nearly  the  ideal  than  that  of  any  other  instrument 
of  the  same  kind.  During  the  period  of  action  in  which  the  rotor 
is  coming  up  to  speed  and  getting  into  phase  with  the  natural  period 
of  the  diaphragm,  there  is  produced  a  disturbance  that  is  almost 
entirely  inharmonic,  and  which,  because  of  its  peculiarly  rough  and 
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abrupt  character,  is  both  distinctive  and  alarming  if  heard  close  at 
hand.  This  portion  of  the  operation  of  such  a  horn  is  admirably 
suited  to  the  purposes  of  the  emergency  signal.  If  the  circuit  be 
kept  closed  long  enough  for  the  rotor  and  diaphragm  to  get  into  phase, 
however,  there  is  produced  a  powerful  fundamental  wave  that  is  of 
great  carrying  power. 

It  is  possible  to  construct  such  a  horn  in  a  manner  comparable  with 
that  of  any  other  part  of  the  car,  so  that  with  a  minimum  of  attention 
it  should  have  a  life  expectation  equal  to  that  of  the  car  as  a  whole. 
Where  a  source  of  electrical  energy  is  available,  its  cost  of  operation 
is  negligible.  Its  only  disadvantage  is  in  first  cost,  which,  considering 
its  advantages  in  other  respects  is  low,  when  spread  over  the  total 
term  of  its  usefulness. 

In  conclusion,  I  desire  to  emphasize  again  the  point  that  the  abuse 
of  signaling  devices  is  exceedingly  prevalent,  and  that  it  results  not 
only  in  annoyance  to  the  public,  but  breeds  confusion,  tends  to  cause 
signals  to  be  ignored,  and  often  defeats  the  purpose  of  the  cautious 
driver  whose  whole  effort  is  in  the  interests  of  safety.  This  is  due 
mainly  to  the  indiscriminate  use  of  long  blasts,  which,  as  has  already 
been  shown,  are  of  less  value  for  signaling  than  short  blasts.  Such 
confusion  can  be  eliminated  in  only  one  way,  namely,  by  universal 
custom  or  habit.  The  value  of  a  warning  signal  is  seriously  impaired 
by  reason  of  the  fact  that  it  is  frequently  used  for  the  purpose  of  a 
door  bell  when  the  car  is  standing  by  the  curb,  as  an  alarm  clock  for 
sleeping  garage  attendants,  and  as  a  plaything  for  street  urchins. 

In  a  certain  sense,  the  warning  signal  may  be  said  to  constitute 
the  only  bond  of  common  interest  between  the  motorist  and  the 
public  It  is  the  means  whereby  the  motorist  in  an  emergency  may 
impart  a  warning  of  danger.  In  its  peculiar  function  in  guarding 
the  public  safety,  therefore,  it  is  deserving  of  more  attention  than  it 
has  received  heretofore. 

DISCUSSION 

William  Sparks: — The  front  of  a  car  is  a  very  poor  location  for 
a  signal,  as  it  will  accumulate  rain,  snow  and  mud  there.  Mr. 
McMurtry  states  "Of  late  there  has  been  a  tendency  toward  placing 
the  signaling  device  under  the  hood,  in  order  to  give  the  exterior  of 
the  car  as  clean  an  appearance  as  possible.''  That  is  the  proper  place 
for  it.  The  sides  of  the  car  should  be  clean.  He  states  further  "In 
this  position  the  sound  from  the  instrument  is  restricted  to  a  large 
extent,  and  in  some  cases  loses  its  abruptness."  That  is  true  only 
if  the  type  of  bell  shown  in  Fig.  16  of  his  paper  is  used.  Quoting 
further,  "In  a  number  of  cases  the  resonators  of  warning  signals  are 
designed  merely  to  improve  the  appearance  of  the  instrument."  That 
applies  to  the  one  that  you  see  on  the  front  of  the  car  in  Fig.  15.  If  a 
straight  tapered  bell  resonator  is  used  instead  of  an  oval  bell,  25  to  33 
per  cent,  greater  volume,  that  is,  carrying  capacity,  can  be  secured. 
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Therefore,  although  the  sound  is  somewhat  restricted  by  placing  the 
horn  under  the  hood,  as  much  volume  can  be  secured  as  with  the  oval 
bell  on  the  outside  of  the  car. 

Alden  L.  McMurtry: — The  signal  shown  in  Fig.  16,  referred  to 
by  Mr.  Sparks  as  having  an  inefficient  resonator,  is  of  the  same  type 
as  the  signal  used  to  demonstrate  the  efficiency  of  a  resonator  during 
the  presentation  of  the  paper.  The  increase  of  26  to  33  per  cent,  of 
volume  is  simply  a  matter  of  opinion  and  cannot  be  substantiated  by 
actual  test. 

R.  H.  M ANSON : — I  have  had  made  a  hasty  survey  of  the  cars  on 
exhibit  at  the  Palace  and  find  that  out  of  217  examined,  189  had 
warning  signals  mounted  under  the  hood,  22  on  the  side  of  the  car,  and 
6  at  the  front  in  a  position  adjacent  to  the  lamp  or  the  front  of  the 
radiator.  I  found  also  that  about  138  cars  had  the  button  located  in 
the  center  of  the  steering-wheel,  48  at  the  side  or  on  the  door  inside 
of  the  body,  13  on  the  steering-column  (most  of  these  being  located 
immediately  under  the  steering-wheel) ,  10  on  the  instrument  board  in 
most  cases  very  close  to  the  steering-wheel) .  There  were  about  8  mis- 
cellaneous button  locations,  some  below  the  seat  cushion.  I  found  that 
there  were  211  electric  warning  signals,  5  reed  horns  and  1  hand- 
operated  mechanical  horn.  Sixty-seven  different  makes  of  cars  were 
examined. 

The  car  makers  having  large  production  exhibited  the  vibrating 
type  of  warning  signal  exclusively.  Inasmuch  as  many  manu- 
facturers are  using  the  vibrating  type  of  horn,  I  would  like  to 
say  a  few  words  in  regard  to  it,  especially  the  modem  vibrating  horn. 
There  was  a  time  when  the  vibrating  horn  was  nothing  more  than  a 
door-bell  mechanism  located  in  an  enclosure  of  some  kind,  with  a 
projector  placed  in  the  front  to  give  it  good  appearance.  At  the 
present  time  in  certain  designs  of  vibrator  horn  resonance  is  taken 
into  consideration,  as  well  as  the  natural  period  of  vibration  of  the 
diaphragm  and  various  other  elements  which  help  in  producing  an 
instrument  giving  a  signal  with  a  small  expenditure  of  energy  and 
at  the  same  time  very  uniform  in  action.  I  have  made  a  good  many 
experiments  to  determine  the  best  methods  of  testing  these  sigrnals  in 
the  factory  to  get  the  same  results  as  when  mounted  on  cars.  In 
these  tests  I  find  that  the  voltage  of  the  modem  car  battery  varies 
from  about  5.5  to  7.6  approximately.  The  old  type  of  electric  signal 
was  designed  for  a  six-volt  battery,  but  we  have  to  contend  now  with 
a  considerable  variation  of  voltage.  When  a  vibrating  t3rpe  of  signal 
is  properly  designed  it  is  found  that  if  the  diaphragm-actuating 
element  and  the  column  of  air  in  the  resonator  are  properly  attuned, 
the  only  difference  in  the  character  of  the  signal  for  the  range  of 
voltage  mentioned  will  be  in  the  loudness.  Other  points  in  connection 
with  the  modern  type  of  vibrator  horn  are  that  it  can  be  produced  so 
as  to  be  reliable,  require  only  occasional  adjustment,  and  stand 
more  abuse,  possibly,  than  an  instrument  which  has  bearings  and 
cams  and  a  few  other  moving  parts. 
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Three  points  should  be  brought  up  in  connection  with  warning 
signals^  and  some  sort  of  standard  which  can  be  used  by  the  different 
manufacturers  worked  out. 

First,  the  location  of  the  operating  button  should  be  standardized 
so  that  a  driver  or  an  owner  purchasing  different  makes  of  cars  will 
not  have  to  learn  where  to  reach  for  the  signal  button.  This  is  very 
important. 

Second,  the  location  of  the  horn  should  be  standardized.  I  think  it 
has  been  demonstrated  that  the  underhood  horn  is  the  correct  type 
to  use. 

The  third  and  most  important  point  to  standardize  is  the  type, 
shape  and  drilling  of  the  mounting  bracket.  A  person  purchasing  a 
moderate-priced  car  equipped  with  a  horn  not  up  to  the  particular 
requirements,  should  be  able  to  replace  the  signal  readily.  At  the 
present  time  it  is  an  extremely  difficult  job  to  do  this,  and  usually 
requires  a  mechanic. 


Presented  at 
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A  COMPENSATING  SPRING 
SUSPENSION 

By  Ernest  E.  Wemp* 

It  is  a  well-known  fact  that  the  human  organism  is  very  suscep- 
tible to  vibration  of  any  character,  particularly  when  the  period 
of  the  vibration  is  high.  Vibration,  due  to  road  inequalities,  is  both 
the  principal  cause  of  passenger  discomfort  and  the  agent  of  destruc- 
tion to  the  entire  mechanism,  and  is  the  primal  reason  for  the  spring 
suspension  of  vehicles.  It  is  reasonable  to  consider  that  passenger 
comfort  is  the  true  criterion  for  judging  the  road  performance  of 
a  suspension  system. 

The  movements  of  the  axle  systems  of  a  vehicle  must  conform 
closely  to  the  contour  of  the  roadway  they  are  traversing,  thereby 
setting  up  rapid  accelerations  and  retardations  of  the  masses  in  the 
axle  systems.  In  fact,  it  can  be  shown  readily  that  in  cars  of  standard 
design,  disregarding  the  shock-absorbing  effect  of  the  tires,  a  vertical 
acceleration  of  the  axle  system  of  550  feet  per  second  per  second 
may  be  easily  obtained,  and  it  is  by  no  means  certain  that  under 
conditions  where  the  tire  is  releasing  previously  stored  energy  at  the 
instant  the  shock  occurs  the  vertical  acceleration  may  not  reach  the 
above-given  figure  even  with  the  use  of  pneumatic  tires.  An  acceler- 
ation of  550  feet  per  second  per  second  is  17  times  that  of  g^ravity 

*M.  D.  Hubbard  Spring  Company,  Pontiac,  Michigan. 
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and  it  is  evident  that  if  it  occurred  in  the  passenger-carrying  plat- 
form the  effect  would  be  intolerable. 

While  it  is  obvious  that  the  ideal  conditions  for  passenger  comfort 
would  be  obtained  by  maintaining  a  constant  platform  level,  it  is 
likewise  an  established  fact  that  platform  movements  do  of  them- 
selves not  necessarily  mean  passenger  discomfort.  It  is  only  when 
these  movements  become  rapid  in  period,  causing  sudden  changes  in 
direction  and  consequently  rapid  platform  accelerations,  that  the 
action  becomes  uncomfortable  to  the  passenger  and  racking  to  the 
entire  mechanism.  The  ultimate  object,  then,  of  a  successful  suspen- 
sion, regardless  of  the  means  employed,  is  to  maintain  platform 
vibrations  of  low  period  and  consequently  low  accelerations  and 
retardations. 

Passenger  comfort  in  spring-suspended  vehicles  is  inversely 
proportional  to  the  vertical  accelerations  and  retardations  of  the 
passenger-carrying  platform.  The  accelerating  force  of  the  mass  of 
the  axle  system  must  be  absorbed  by  the  mass  of  the  platform  sup- 
ported by  it.  Since  acceleration  is  proportional  to  the  mass,  when 
a  given  force  is  considered,  it  is  evident  that  the  ratio  of  the  unsprung 
mass  of  the  axle  to  the  mass  supported  by  it  should  be  as  small  as 
possible.  From  this  the  second  fundamental  may  be  expressed. 
Other  things  being  equal,  passenger  comfort  is  inversely  proportional 
to  the  ratio  of  the  unsprung  to  the  sprung  weight  of  the  vehicle. 
The  qualification,  ''other  things  being  equal,"  is  inserted  because  many 
other  conditions  affect  passenger  comfort,  the  principal  ones  being: 

Length  and  periodicity  of  springs. 

Diameter  of  wheels. 

Size  and  degree  of  inflation  of  tires. 

Wheelbase  of  vehicle. 

Depth  of  cushions  and  quality  of  upholstering. 
While  the  last-named  factors  influence  road  performance  to  a 
large  extent,  these  remarks  are  based  upon  the  first  two  fundamentals, 
and  in  any  comparison  between  the  compensating  suspension  and 
those  of  conventional  design  it  is  to  be  understood  that  as  regards 
wheelbase,  diameter  of  wheel,  size  of  tires  and  period  of  spring 
vibration  the  vehicles  are  similar. 

An  analysis  of  the  roadway  over  which  a  vehicle  travels  may  also 
assist  in  giving  a  clearer  understanding  of  the  fundamentals  of  the 
suspension  itself.  A  roadway  consists  of  an  equal  number  of  eleva- 
tions and  depressions  relative  to  a  mean  roadway.  These  may  be 
termed  positive  and  negative  obstructions,  since  they  induce  axle 
accelerations  opposite  in  sign.  It  is  evident  from  the  law  of  average 
that  50  per  cent,  of  the  obstructions,  simultaneously  encountered  by 
the  axle  systems  must  be  opposite  in  sign,  and,  therefore,  induce  in 
the  axle  systems  forces  opposite  in  direction.  The  platform  mass 
must  absorb  these.  Why  not  arrange  the  suspension  system  so  that 
the  opposing  forces  can  be  made  to  counteract  each  other  and  thus 
reduce  the  resulting  effect  on  the  platform? 
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Fig.  1  is  a  side  elevation  of  a  chassis  embodying  the  Wemp  com- 
pensating spring  suspension.  The  front  and  rear  springs  are  of  the 
half -elliptic  cantilever  type,  pivoted  intermediately  to  the  platform  M 
at  the  pivot  points  C  and  C.  The  outer  ends  of  the  springs  are 
connected  to  the  front  and  rear  axles  respectively,  and  the  inner 
ends  are  linked  together  by  the  tie-rod  E.  P  and  P*  represent  the 
load  or  force  in  pounds  applied  at  the  points  C  and  C,  due  to  the 
weight  of  the  platform  and  its  load.  P  and  P'  likewise  represent 
the  vertical  reactions  at  the  front  and  rear-axle  systems  respectively. 

Considering  the  points  C  and  C  to  be  the  pivots  of  the  link  work, 
then  the  force  P  creates  a  turning  moment  about  C  equal  to  P  X 

P  X 

and   an   unbalanced  force   at  H  equal   to  ,   where  X  is  the 

h 
moment  of  the  force  P  and  h  the  perpendicular  distance  from  C  to 
a  plane  passing  through  H  and  H\     Likewise  P'  creates  a  turning 
moment  about  C  equal   to  P'  X'  and   an   unbalanced  force  at  H' 
P'  X' 

equal  to . 

W 

The  unbalanced  forces  at  H  and  H'  are  opposing,  and  equilibrium 
of  the  system  can  be  produced  by  connecting  the  opposing  forces 
through  the  medium  of  the  tie-rod  E,  when  the  force  at  H  equals 
the  force  at  H\ 

The  condition  for  static  equilibrium  may,  then,  be  expressed 
algebraically  by  the  equation 

P  X        P'  X' 


h  h' 

An  analysis  of  the  system  shows  that  the  springs,  together  with 
the  tie-rod  E,  form  a  draglink  system  in  which  a  constant  angular 
velocity  of  bellcrank  A  C  H  will  produce  a  variable  angular  velocity 
of  bellcrank  A'  C  H',  and  vice  versa.  Likewise  the  leverdge-ratio  of 
P  :  P'  will  vary  with  the  angular  movement  of  the  bellcranks;  for 
example,  as  (upper)  bellcrank  A  C  H  is  rotated  about  C,  the  value  of 
h  is  increased  and  the  value  of  h'  at  the  same  time  decreased,  until  they 
are  in  the  ratio  of  2  :  1  or  h  =  2k'.  The  equation  for  momentary  equi- 
P  X         P'  X' 

librium  then  becomes  = ,  and,  since  the  values  of  X 

2  h'  W 

and  X'  vary  with  the  cosine  of  small  angles  and  therefore  but  little, 
they  may  be  neglected  without  serious  error  and  the  equation  becomes 
P  P'  P 

= or  P'  = . 

2  h'       h'  2 

That  is  to  say,  in  the  new  position,  the  load  at  P  must  be  twice 
as  large  as  the  load  at  P',  in  order  to  maintain  equilibrium.     The 
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system,  then,  is  capable  of  automatically  accommodating  itself  to 
changes  of  load,  applied  at  any  point  on  the  passenger-carrying 
platform. 

Any  spring  suspension  depends  upon  the  inertia  of  the  platform 
mass  for  its  action.  The  inertia  of  the  mass  has  the  identical  effect 
of  increasing  or  decreasing  the  weight  upon  the  springs,  and  if  this 
fact  is  borne  in  mind  the  action  of  the  compensating  suspension  under 
road  shock  is  very  readily  understood. 

There  are  three  important  conditions  of  road  shock: 

First,  a  shock,  either  positive  or  negative,  occurring  at  one  axle 
only. 

Second,  shocks,  either  positive  or  negative,  occurring  simultane- 
ously at  both  axles,  the  shocks  both  being  of  like  sign. 

Third,  shocks  simultaneously  occurring  at  both  axles,  of  opposite 
sign. 

As  an  example  of  the  first  condition,  consider  a  positive  shock 
as  occurring  at  the  front  axle  system.  Since  the  shock  is  positive, 
the  vertical  accelerating  force  is  upward  and  a  downwardly  resist- 
ing force  is  induced  by  the  inertia  of  the  mass  of  the  platform  sup- 
ported by  the  front  axle.  This  is  the  equivalent  of  suddenly  increasing 
the  load  at  C  from  P  to  Pt  lbs.  The  equilibrium  is  thereby  disturbed, 
causing  the  bellcranks  A  C  H  and  A'  C  H'  to  rotate  until  the  equation 
P,  Z  P'  Z' 
= satisfies  and  momentary  equilibrium  is  restored.    It 

h  W 

will  be  noticed  that  in  order  to  make  the  force  P'  balance  the  increased 
force  P„  it  is  necessary  that  h  shall  increase  and  W  decrease  in  value. 
As  h*  decreases  in  value,  the  point  A'  would  tend  to  move  down- 
wardly, but  since  A'  is  in  contact  with  the  ground,  the  pivot  point  C 
will  be  raised  instead,  thus  raising  the  platform  at  the  rear.  If  the 
shock  force  at  A  is  greater  than  the  inertia  resistance  of  the  platform 
at  C,  the  front  end  of  the  platform  will  likewise  be  raised. 

The  total  effect,  then,  of  the  shock  force  occurring  at  one  axle 
system  only  is  to  raise  the  whole  mass  of  the  platform. 

If  the  shock  were  negative  the  effect  would  be  similar,  but  oppo- 
site in  direction  and  both  ends  of  the  platform  would  be  lowered. 

As  an  example  of  the  second  condition,  consider  positive  shocks 
occurring  at  both  axles,  the  greater  of  the  two  at  the  rear.  As  a 
positive  shock  has  the  effect  of  increasing  the  platform  load,  both 
P  and  P'  are  increased  to  P,  and  P'j.  As  before,  the  equilibrium  is 
disturbed  with  a  consequent  raising  of  the  platform  at  the  end  of  the 
lesser  resistance,  in  this  case  the  front  end  of  the  platform. 

If  both  of  the  shock  forces  are  large  enough  to  overcome  the 
inertia  resistance  of  the  platform,  the  resulting  action  will  be  a 
raising  of  the  rear  end  of  the  platform  by  the  action  of  the  larger 
force  and  a  raising  of  the  front  end  by  the  combined  action  of  the 
smaller   force   and   the   action   of   the   equilibrium   means.     If  th^ 
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Fig    2- 


-Side    Elevation    of    Front    End  of  Chassis — Wheel  Encountering  an. 
Obstruction. 


forces  were  both  negative,  the  platform  action  will  be  similar  but 
opposite  in  direction. 

As  an  example  of  the  third  condition,  consider  a  negative  shock 
occurring  at  the  front  axle  and  a  positive  shock  simultaneously  at 
the  rear  axle,  the  positive  shock  being  the  greater  of  the  two.  The 
action  in  this  case  will  be  easier  to  follow,  if  the  forces  are  con- 
sidered separately  and  the  results  combined.  The  negative  force 
occurring  at  the  front  axle  system  would  cause  a  lowering  of  both 
ends  of  the  platform,  since  this  is  the  action  resulting  from  a  shock 
of  the  first  condition.  The  positive  force  at  the  rear  axle  system 
would  cause  a  raising  of  both  ends  of  the  platform,  as  it  is  also  the 
effect  of  a  shock  of  the  first  condition.  Since  these  positive  and 
negative  forces  occur  simultaneously,  the  resulting  force  tending  to 
accelerate  the  platform  is  the  algebraic  sum  of  the  two  opposing 
forces. 

In  order  to  show  mathematically  the  division  of  the  work  done 
upon  the  platform  under  shock  conditions,  it  will  be  necessary  to  use 
another  method  of  reasoning  than  the  one  gfiven  above.  Fig.  2 
shows  diagrammatically  the  front  axle  system  encountering  a  posi- 
tive obstruction  V  which  is  S  inches  in  height.  T  represents  the 
time  in  seconds  required  for  the  wheel  to  mount  the  obstruction,  or 
to  travel  through  distance  L  inches.  The  vertical  component  of  the 
shock  forces  is  a  variable  maximum  in  value  at  the  moment  of 
impact  and  decreasing  to  zero  as  the  obstacle  is  surmounted.  Its 
mean  value  may  be  represented  by  the  force  F,  which  acts  through 
S  inches  in   T  seconds. 

The  inertia  of  the  platform  induces  a  resisting  force  acting  down- 
wardly which  is  likewise  variable  and  may  be  represented  by  a  mean 
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force  R,  opposite  in  sign  to  F,  and  also  acting  through  T  seconds 
or  the  time  required  to  surmount  the  obstacle.  Both  of  the  forces 
F  and  R  are  known  forces  (that  is,  they  are  measurable,  if  elasticity 
is  considered  lacking  in  the  wheels),  and  of  them  it  is  known  that 
they  both  act  through  the  same  length  of  time — T  seconds — and  that 
the  force  F  acts  through  a  space  of  S  inches.  Since  the  space  through 
which  the  force  R  acts  is  not  known,  it  is  evident  that,  with  the 
kinetic  relations  given,  no  direct  expression  of  work  between  the  two 
can  be  made.  The  force  F  may  be  considered  as  consisting  of  two 
components  R\  opposite  in  sigrn  to  the  known  force  R,  and  O,  where 
O  is  the  algebraic  difference  between  F  and  R'.  This  relation  may 
be  expressed  by  the  equation 

F  =  R'+  (±  O). 
Since  the  time  and  space  through  which  F  acts  is  known,  the 
impulse  and  the  work  done  by  F  are  known;  and  it  is  necessary  to 
assign  to  the  components  R'  and  O  the  same  values  of  time  and  space, 
so  that  all  of  the  kinetic  relations  of  the  force  F  and  the  sum  of 
its  components  will  be  equal.    These  are  expressed  by  the  equations, 

1.  Force  F  =  R' +  (±  O) 

2.  Impulse        F  T  =  R'  T  +  {±  O  T) 

3.  Work  FS  =  R'S+(±OS) 

Of  the  two  forces  R  and  R\  it  is  known  that  they  both  act 
through  T  seconds  and  are  opposite  in  direction,  and  R'  is  now 
assumed  to  be  equal  to  R  in  magnitude. 

It  will  now  be  well  to  eliminate  the  force  F  and  substitute  its 
components,  considering  each  one  as  acting  individually  and  com- 
bining the  results.  Consider,  first,  the  component  R'  acting  at  A, 
It  is  resisted  by  an  equal  force  R  acting  at  C  and  produces  a  couple, 
whose  arm  is  X.    The  moment  of  the  couple  is  R'  X,  and  an  unbal- 

R'  X 

anced  force  at  H  equal  to is  created.    This  unbalanced  force 

h 
is  transmitted  through  the  medium  of  the  tie-rod  to  the  rear  bell- 
crank  (rear-spring)  and  expended  in  acting  upon  the  mass  of  the 
platform  opposite  the  shock.  It  is  seen  that  the  force  R  becomes 
the  vertical  resistant  to  the  force  R'  during  the  T  seconds  it  acts, 
and  is  totally  expended  at  the  instant  R'  is  expended.  Therefore, 
there  is  no  vertical  movement  of  the  pivot  C  from  the  force  R\  All 
of  the  force  R'  is  thus  seen  to  be  transmitted  and  expended  in  acting 
upon  the  end  of  the  platform  opposite  the  shock. 

Now  /?'  is  /?'  parts  of  F;  therefore  that  portion  of  the  shock  force 
that  is  transmitted  to  the  end  of  the  platform  opposite  the  shock  is 
R' 

expressed  by  the  ratio . 

F 

The  component  R'  being  totally  expended  (likewise  the  resist- 
ant R^    the   component   ±    O  may  now  be  considered.    The  com- 
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ponent  -f  0  applied  at  A,  finds  no  resisting  force  at  C  (since  the 
total  resistance  possible  has  been  expended).  Therefore,  there  is  no 
turning  moment  about  C  and  all  of  the  component  ±  O  is  expended 
in  acting  upon  the  mass  of  the  platform  supported  at  C,  or  the  end 
adjacent  to  the  shock. 

±  O  is  ±0  parts  of  F;  therefore,  that  portion  of  the  shock  force 
acting  upon  the  end  of  the  platform  adjacent  to  the  shock  is  expressed 
O        F-R'  R'  O 

by  the  ratio  —  = .     Since  —  and  —  are  the  ratios  of  the 

F  F  F  F 

division  of  the  shock  force  F  to  the  ends  of  the  platform  opposite 
to  and  adjacent  to  the  shock,  it  is  clear  that  by  multiplying  the  ratios 
by  the  common  space  factor  S  their  values  are  not  changed,  and 
R'  S       R' 

=  —  =  ratio  of  work  done  at  the  end  opposite  to  the  shock, 

F  S        F 
and 
OS        O       F-R' 

=  —  = =  ratio  of  work  done  at  the  end  adjacent  to 

F  S        F  F 

the  shock. 

Numerically  speaking,  the  forces  R'  and  R  are  equal,  and  so, 

R 
neglecting  the  direction  of  the  forces,  —  =  ratio  of  work  done  at  the 

F 
end  opposite  the  shock. 
O         F-R 

—  = =  ratio  of  work  done  at  the  end  adjacent  to  the  shock. 

F  F 

The  action  of  the  system  is  thus  seen  to  depend  upon  the  value  of 
R,  that  is,  upon  the  inertia  of  the  platform  at  the  end  receiving 
the  shock. 

In  encountering  a  series  of  obstructions,  it  is  evident  that  R  may 
have  a  value  due  to  a  previous  shock.  Likewise  its  value  may  be 
positive  or  negative.  If  the  value  of  R'  in  the  equation  is  made  of 
opposite  sigrn  to  that  of  /?,  the  equation  F  =  R'  -}-  (±0)  will  satisfy. 
From  the  above  explanation  shocks  occurring  separately  or  simul- 
taneously may  be  analyzed,  remembering  to  treat  the  shocks  as  occur- 
ing  individually  and  combining  the  results. 

In  all  of  the  explanations  of  the  system  the  element  of  friction  has 
been  neglected.  It  was  found  during  the  experimental  work  that  this 
element  affected  the  working  of  the  system  to  a  marked  degree.  This 
fact  led  to  the  development  of  a  type  of  bearing  which  has  proved  very 
satisfactory.  It  has  merits  worthy  of  a  detailed  explanation.  Fig.  3 
shows  in  detail  the  rear  pivot  bearing  of  the  suspension.  It  will  be 
noticed  that  the  bearing  bracket  B,  attached  to  frame  F,  is  finished 
with  a  bell-mouthed  hole  of  at  least  1.5  times  the  diameter  of  pivot 
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Fig.  3 — Detail  of  the  Rear  Spring  Pivot  Bearing,  illustrating  the  Boiling 
Contact    Connection — The   Tie-Rod    Bearing   at   H   and   H'    (Pig.    1)    are   of 

the  same  type. 

pin  C,  which  in  turn  is  secured  to  the  rear  spring  by  means  of  the 
spring  plate  D  and  clips  G.  A  force  diagram  of  the  suspension  will 
show  a  resultant  bearing  force  in  the  plane  A  B,  and  the  pivot  pin 
will  always  ride  in  substantially  this  position.  The  action  of  the 
suspension  is  such  that  this  force  never  reverses,  thus  permitting  the 
use  of  a  bearing  of  this  type.  The  angular  movement  of  the  pivot 
pin  never  exceeds  15  degrees,  and  through  this  angle  perfect  rolling 
contact  is  secured.  With  rolling  contact  no  lubrication  is  needed.  One 
of  the  bugbears  of  spring  suspensions  is  thus  eliminated. 

The  tie-rod  bearings  at  H  and  H'  are  of  the  same  construction. 
Lubrication  is  eliminated  from  the  entire  system. 

By  making  the  frame  bracket  bell-mouthed  and  the  pivot  pin  con- 
cave, another  important  constructional  feature  is  obtained.  Referring 
to  Fig.  4  it  will  be  noticed  that  the  line  of  action  of  the  suspension 
is  on  straight  lines  joining  the  spring  center  distance  of  the  rear  axle 
with  that  of  the  front  axle.  This,  of  course,  makes  the  spring  mount- 
ing at  an  oblique  angle  to  the  axles.  With  rigid  pivot  bearings  lateral 
stresses  and  twisting  of  the  springs  would  result  when  the  axles  play 
up  and  down.     The  rolling-contact  type  obviates  this  diiRculty  and 
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Pig.  5 — Method  of  obtaining  the  Approximate  Horizontal  Component  of  the 
Shock  Force  in  terms  of  Kinetic  Energy  of  the  Passenger  Platform,  showing 
how  this  Horizontal  Component  is  Partially  Absorbed   m  the  "Give"   in  AC. 

permits  the  application  of  the  suspension  to  practically  any  type  of 
frame,  while  the  straight  line  action  of  the  suspension  introduces  no 
thrust  forces. 

It  will  be  noticed  that  in  all  of  the  analyses  given,  the  vertical 
component  of  the  road  shock  alone  has  been  considered.  It  is  very 
important,  however,  that  the  horizontal  component  of  the  shock  force 
receive  consideration,  and  since  in  a  vehicle  using  the  cantilever  type 
of  suspension  the  leaves  of  the  front  springs  must  resist  the  horizontal 
component  of  the  road  shock  by  stresses  of  compression,  it  will  be 
well  to  consider  the  action  of  the  front  axle  system  from  the  stand- 
point of  horizontal  stress  alone.  With  reference  to  Fig.  5,  the  front 
wheel  is  encountering  a  positive  obstruction  V,  and  in  surmounting  it 
the  axle  system  must  rise  S  inches.  The  time  required  will  be  that 
necessary  for  the  wheel  to  travel  through  space  L.  For  the  sake  of 
simplicity  it  will  be  granted  that  the  center  of  gravity  of  the  plat- 
form mass  lies  in  the  horizontal  plane  of  the  pivot  point  C.  C,  there- 
fore, could  be  made  to  resist  the  kinetic  energy  of  the  mass  of  the 
entire  platform.  It  should  then  be  possible  to  measure  the  horizontal 
component  of  the  energy  lost  in  shock  in  terms  of  the  total  kinetic 
energy  of  the  platform.  When  the  obstruction  V  is  encountered  it  is 
evident  that  the  front  wheel  will  tend  to  revolve  about  D  as  a  center, 
and  considering  elasticity  as  lacking,  the  movement  of  A  will  be  in 
the  arc  A  O,  having  a  radius  A  D  equal  to  the  radius  of  the  wheel. 

It  may  be  shown  from  Fig.  5  that  P  N  is  the  true  horizontal 
component  of  the  shock  force.  It  may  also  be  shown  that  if  ^^  is 
the  kinetic  energy  of  the  platform  at  the  moment  of  impact,  the 
proportion  of  the  energy  destroyed  by  the  horizontal  resistance  may 

KE  (cos  ay 
be  expressed  by  the  equation  P  N  = . 
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It  will  be  noticed  that  the  horizontal  plane  of  the  pivot  C  is  below 
the  plane  of  the  wheel  center  A.  The  resistant  to  horizontal  action 
is  applied  at  A  and  the  possible  movement  of  the  pivot  C  with  respect 
to  A  will  be  in  the  arc  C  C  When  C  reaches  the  position  C  the 
horizontal  projection  X  of  AC  will  be  shortened  by  the  distance  (7. 
The  decrease  in  the  length  of  A  C  has  a  distinct  shock-absorbing: 
effect,  as  it  may  be  considered  identical  to  the  action  of  a  spring: 
working  through  a  space  U, 

Having  considered  the  action  of  the  compensating  suspension 
system  under  different  load  and  shock  conditions,  the  advantages,  both 
functional  and  structural,  claimed  for  a  system  of  this  character, 
remain  to  be  enumerated. 

First,  any  shock  force  is  divided  and  absorbed  by  the  whole 
suspended  mass,  and  the  platform  acceleration  is  thereby  reduced. 
In  comparison  to  this,  in  any  conventional  spring  system,  a  shock 
force  is  absorbed  by  the  mass  of  the  platform  supported  by  the  axle 
receiving  the  shock.  A  simple  relation  between  the  two  may  be 
shown  if  it  be  considered  that  in  both  systems  the  mass  of  the  plat- 
form is  supported  equally  by  both  axles.  Then  if  M  is  the  mass 
resisting  the  shock  in  the  conventional  suspension,  that  is,  the  mass 
supported  by  the  axle  receiving  the  shock,  a  force  F  will  produce 

F 
an  acceleration  A,  the  value  of  which  is  expressed  by  A  =  — ,  while 

M 
in  the  compensating  system  the  force  F  is  resisted  by  double  the  mass 

F 

or  2  M,  and  the  acceleration  A  = .    The  accelerations  are,  there- 

2M 
fore,  in  the  ratio  of  2  :  1. 

Second,  road  shocks  of  opposite  sign  occurring  simultaneously  are 
caused  to  counteract  each  other,  thereby  reducing  the  forces  tending 
to  accelerate  the  mass  of  the  platform,  and  consequently  reducing 
the  platform  acceleration  and  increasing  the  passenger  comfort. 

Third,  vehicle  springs  in  any  suspension  must  be  designed  to  carry 
a  maximum  load  determined  by  the  carrying-capacity  of  the  vehicle. 
Passenger  comfort  increases  as  this  maximum  load  is  approached 
and  decreases  as  the  load  diminishes.  In  the  compensating  suspen- 
sion, as  the  passenger  load  is  decreased  and  the  spring  action  becomes 
rougher,  the  pivotal  action  of  the  mechanism  increases,  offsetting  the 
stiffer  spring  action,  passenger  comfort  being  maintained  to  a  marked 
degree. 

Fourth,  it  is  a  well-known  fact  that  leaf  springs  are  comparatively 
slow  in  action  and  incapable  of  absorbing  rapidly  occurring  shocks. 
This  is  evidenced  by  the  increasing  use  of  auxiliary  springs,  whose 
function  is  to  absorb  the  minute  vibrations  due  to  small  obstructions 
encountered  at  high  speed.  In  the  compensating  suspension  these 
vibrations  are  absorbed  by  rapid  pivotal  movements  of  the  springs 
rather  than  by  spring  flexions.     This  action  is  very  noticeable  in 
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traveling  over  brick  pavements  or  roads  of  like  character  at  high 
speeds. 

Fifth,  a  study  of  the  force  diagram  of  the  compensating  suspen- 
sion will  show  that  the  forces  applied  tend  to  hold  the  wheels  against 
the  roadway  at  all  times.  This  results  in  better  steering-action  and 
improved  traction,  with  a  saving  of  tires  on  all  the  wheels.  These 
constitute  the  more  important  functional  advantages  of  the  system. 

Among  the  structural  advantages  may  be.  mentioned,  maximum 
wheelbase  for  any  given  frame  leng^th;  low  platform  height  with  a 
consequent  low  center  of  gravity;  minimum  amount  of  unsprung 
weight  on  the  axle  system  (since  the  thick  portion  of  the  springs 
is  secured  to  the  platform) ;  a  susi>ension  system  that  is  lubrication- 
less,  that  cannot  rattle  and  takes  up  wear  in  the  pivot  bearings 
automatically. 

The  advantage  of  the  absence  of  non-adjustable  bushings  in  a 
suspension  system  cannot  be  over-estimated. 

With  springs  attached  rigidly  to  both  the  axle  and  the  frame,  side 
shocks  are  transmitted  with  almost  their  entire  intensity  from  the 
wheels  to  the  platform. 

The  reaction  to  the  tension  of  the  tie-rod  places  the  frame  in 
compression  between  the  pivot  brackets,  and  since  the  compression 
forces  act  below  the  lower  web  of  the  frame  the  result  is  a  trussing 
effect  to  the  frame,  which  opposes  the  bending  action  due  to  the 
loads  upon  the  platform. 

If  the  drive  is  taken  through  the  rear  springs  the  shock  of  sudden 
accelerations  and  retardations,  due  to  starting  and  braking,  is  reduced 
by  converting  a  part  of  the  energy,  longitudinal  in  direction,  into 
work  in  a  vertical  plane  by  the  pivotal  action  of  the  springs. 


ADDITIONAL  STANDARDS   COMMITTEE 
APPOINTMENTS 

At  the  March  meeting  of  the  Council  the  following  additional  ap- 
pointments and  assignments  to  tj;ie  Standards  Committee  were  made: 

BALL  AND   ROLLER  BEARINGS   DIVISION 

R.  S.  Lane 

ELECTRICAL  EQUIPMENT  DIVISION 

Frank  Conrad 

ELECTRIC   VEHICLE   DIVISION 

T.  H.  Schoepf 

MISCELLANEOUS  DI^SION 

W.  A.  Frederick 
W.  F.  Herst 
W.  R.  Strickland 
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SECTIONS  OF   THE   SOCIETY 

DETROIT   SECTION 

E,  T.  BiRDSALL Chairman 

C.  T.  Myers  and  W.  N.  Osburn yice-Ckairmen 

W.  H.  CoNANT Acting  Secretary  and  Treasurer 

(Address)  Kerr  Bldg.,  Detroit,  Mich. 

Meets  first  Thursday  each  month  at  8  p.  m.,  in  the 
Employers*  Association  Rooms,  Stevens  Building,  Detroit,  Mich. 

INDIANA   SECTION 

LoN  R.  Smith Chairman 

R.  H.  Combs Vice-Chairman 

Chas.   p.  Grimes Secretary-Treasurer 

(Address)  Wheeler  &  Schebler,  Indianapolis,  Ind. 

Meets  first  Tuesday  after  first  Wednesday  each  month  at  8  p.  m.,  at  the 
Hoosier  Motor  Club  in  the  ClayPool  Hotel,  Indianapolis,  Ind, 

METROPOLITAN    SECTION 

Robert  McA.  Lloyd Chairman 

W.  C.  Marshall Treasurer 

J.    Edward    Schipper Secretary 

NiRAN  Bates  Pope    |  ,        ,  .        ^         . 

Joseph   A,  Anc.lada  ) Members    Gm'ermng    Committee 

(Address)  239  West  39th  Street,  New  York  City. 

Meets  third  Thursday  each  month,  except  July  and  August.  S  p.  in„    . 
at  the  Automobile  Club  of  America,  247  West 
Fifty-fourth  Street,  New  York  City, 


CLEVELAND  SECTION 

James  H.  Herron Chairman 

H,  B.  Anderson Vice-Chairman 

A.  J.  Scaife , Treasurer 

R.  J.  Nightingale Secretary 

E.  R.  Hall         \ 

J.  H.  Hertner    \ Members  Board  of  Directors 

R.  H.  Manson    I 
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American  Made  for  American  Trade 

We  want  every  engineer  in  the  United 
States  to  have  this  useful  and  valuable 
reference  book. 

The  Fourth  Edition,  just  off  the  press,  is  ready 
for  mailing.  If  you  have  not  received  a  copy, 
send  for  one  today. 
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METERING 

Browne  Carbureter 

The  factor  governing  the  fuel  flow  in  the  Browne  is  the 
velocity  of  the  air  entering  the  primary  inlet;  this,  in  combi- 
nation with  a  venturi  meter  for  control  of  the  auxiliary  air  by 
the  same  factor,  produces  accurate  results  not  heretofore  be- 
lieved possible. 

The  Browne  will  provide  a  mixture  of  constant  air/gas  com- 
position best  suited  for  a  motor  and  maintain  it  through  the 
speed  range  of  the  motor  without  regard  to  load,  weather, 
climate  or  altitude  changes,  because  its  entire  operation  is  gov- 
erned by  a  natural  law  as  positive  as  that  of  gravity. 


Engineers  and  manufacturers  who  demand  a  higher  standard 
of  carbureter  performance  than  obtainable  with  other  equip- 
ment, will  find  in  the  Browne  the  qualities  most  desired. 

Full  information  will  be  supplied,  or  tests  arranged  upon  request  to 

Holt-Welles  Company,  Inc. 

C.  H.  Sticketo,  President 

1790  BROADWAY.  NEW  YORK 

Detroit  Branch:    David  Whitney  BuUding 
C.  EVERETT  MANNING.  Technical  Enftlnew 
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GEORGE  AUTOMATIC 

""""""""^  m      m  ROLLER    BEARING 

In  mounting  the  GEORGE  AUTOMATIC  ROLLER 
BEARING  great  accuracy  in  machining  is  unnecessary.  Both 
the  inside  and  outside  surfaces  of  the  bearing  being  tapered, 
concentricity  is  automatically  obtained  while  a  variation  in 
diameter  of  the  housing  or  seat  in  mounting  the  bearing  is 
compensated  for  by  a  slight  lateral  movement  of  the  whole 
bearing. 


A  typical  front  hub  for  ball  or  roller 
bearings  having  parallel  seats.  The 
heavy  lines  indicate  surfaces  requiring 
expensive,  close  machining. 


A  tvpical  front  hub  for  GRORGE  AU- 
TOMATIC ROLLllR  BEARINGS.  The 
tapered  surfaces  indicated  by  heavy  lines 
require  close  machining  for  angularity 
only,  exact  din  meter  being  unimportant. 


The  simplicity  of  machining  a  hub  or  a  spindle  for  the 
installation  of  a  GEORGE  AUTOMATIC  ROLLER  BEARING 
will  increase  production  and  eliminate  entirely  the  losses  occa-* 
sSoned  through  defective  machining. 

Other  features  of  the  GEORGE  AUTOMATIC  ROLLER 
BEIARING  will  be  described  in  later  issues  of  the  S.  A.  E. 
Bulletin. 

THE  GEORGE  AUTOMATIC  ROLLER  BEARING  CO. 
Walter  H.  Mfller,  President  Hamilton,  Ohio 
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Wheels  " 


1909  HB 

^  81,416 

1910  ^^HB 

iHm  145,660 

1911  n^HH 

1912  BH^I^ 

■■^  299,576 
^mamm  322,599 

A  glance  at  the  "Hayes"  record  affords  a  striking  bit  of  proof 
of  the  promptness  with  which  the  motor  world  extends  recogni-  i 
tion  to  a  product  of  proven  worth. 

With  this  year's  orders  far  in  excess  of  all  previous  years,  the 
Hayes  Wheel  Company  continues  to  lead  the  way  as  a  thor- 
oughly reliable  source  of  supply  for  the  best  automobile  wheels 
that  can  be  made. 


Hayes  Wheel  Company 

Jackson,  Michigan 
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AIR  TESTING 
MADE  EASY 

The  operation  of  testing  the  air-pressure 
in  tires  having  been  found  on  occasion 
difficult  and  irksome  by  reason  of  the 
jamming  together  of  the  valve  stem  and 
dust  cap,  the  firm  of  A.  SCHRADER'S 
SON,  Inc.,  have  designed  and  placed  on 
the  market  a  new  * 'Quick- Acting"  dust 
cap  which  can  be  removed  from  the  valve 
stem  by  a  simple  quarter  turn. 

The   new  SCHRADER   "Quick   Act- 
ing"   dust    cap    eliminates    the    work    of 
screwing  the  cap  down  the  entire  length 
of  the  valve  stem   to   the  felloe  of  the 
wheel.    All  that  is  necessary  is  to  slip  the 
cap  over  the  valve  and  turn  it  one-quarter 
turn.     This  locks  it  securely  to  the  valve 
stem.     To  unlock,  simply  give  one-quar- 
ter turn  in  the  opposite  direction. 

YOU  CAN  NOW  TEST  THE  AIR 

PRESSURE  IN  YOUR  TIRES 

WITHOUT  EFFORT 

The  Schrader  Universal  Tire  Pressure 
Gauge  has  been  endorsed  by  Tire  Manu- 
facturers as  the  most  reliable  tire  pres- 
sure gauge  on  the  market. 

Price,  One  Dollar 

Manufactured  by 

A.  SCHRADER'S  SON,  Inc., 

783-791  AUantic  Av«.,  Brooklyn,  N.  Y. 
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APPLICATIONS  FOR  MEMBERSHIP 

A  list  of  current  applications  for  membership  is  given 
below.  The  members  are  urged  to  send  for  the  considera- 
tion of  the  Council  any  pertinent  information  with  regard 
to  those  whose  names  are  given  which  the  Council  should 
have  prior  to  the  election  of  any  of  the  said  applicants. 
It  is  requested  that  communications  from  the  members  in 
this  connection  should  be  sent  promptly. 

Breyer,  Robt  S.,  Salesman,  Don  Lee,  Los  Angeles,  Cal. 

Carson,   Clarence,   Consulting  Engineer,   H.  W.   Johns-Manville  Co. 

New  York  City. 
Chapman,  Lee  A.,  Chief  Engineer,  Brewer  Mfg.  Co.,  Milwaukee,  Wis. 
Collins,  B.  W.,  Sales  Manager,  Campbell,  Wyant  &  Cannon  Foundry 

Co.,  Muskegon,  Mich. 
Evans,  Paul  M.,  Engineer,  Willard  Storage  Battery  Co.,  Cleveland, 

Ohio. 
Grund,  Fletcher  D.,  Assistant  Production  Manager,  Milburn  Wagon 

Co.,  Toledo,  Ohio. 
Hendrie,  William,  Secretary  and  Treasurer,  Detroit  Gear  &  Machine 

Co.,  Detroit,  Mich. 
Jones,  Rufus  B.,  Draftsman,  Packard  Motor  Car  Co.,  Detroit,  Mich. 
Liston,  Joseph  H.,  District  Manager,  Thermoid  Rubber  Co.,  Detroit, 

Mich. 
Ridlon,  John   R.,   Repair   Department  Foreman,   Locomobile  Co.   of 

America,  Chicago,  111. 
Shobe,  Vernon  Ira,  New  York  Representative,  Zenith  Carbureter  Co., 

New  York  City. 
Sloan,  Sebastian  N.,  Draftsman,  Milburn  Wagon  Co.,  Toledo,  Ohio. 
Smith,  Herbert  A.,  Designer  and  Draftsman,  J.  I.  Case  Threshing 

Machine  Co.,  Racine,  Wis. 
Thomas,  Stanley  R.,  Experimental  Engineer,  Hudson  Motor  Car  Co., 

Detroit,  Mich. 
Tuttle,  Walter  I.,   Secretary  and   Treasurer,   Frank  Mossberg  Co., 

Attleboro,  Mass. 
Twyman,  B.  W.,  General  Manager,  Inter-State  Motor  Co.,  Muncie,  Ind. 
Waite,  Edwin  E.,  Chief  Engineer  and  Factory  Manager,  Standard 
Woven  Fabric  Co.,  So.  Framingham,  Mass. 

(.Concluded  on  page  10) 


TESTING  LABORATORY 

....OF.... 

THE  AUTOMOBILE  CLUB  OF  AMERICA 

54TH  AND  55TH  SIS.,  WEST  OF  BROADWAY,  NEW  YORK  CITY 

The     recognized     authority     for     road     and     laboratory     tests    of 

Automobiles,    Motors,   Accessories,   Fuels,   Tires,   Etc 
Open  to   any   responsible  person   or  concern  for  confidential  de- 
velopment  work    or   for   official    tests. 
Descriptive    bulletin    and    schedule    of    charges    upon    application. 
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(Applications  for  Membership — Continued) 


Welton,  Spencer,  Vice-president  and  General  Manager,  Rutherford 

Rubber  Co.,  Rutherford,  N.  J. 
JVhisler,  Joseph  C.  Superintendent,  Peru  Auto  Parts  Mfg.  Co.,  Peru, 

Ind. 
Whitham,  Glenn  S.,  Superintendent  of  Electric  Department,  E.  A. 

Brandes,  Hastings,  Neb. 
Winther,  Martin  P.,  Truck  Engineer,  Thos.  B.  Jeffery  Co.,  Kenosha, 

Wis. 

APPLICATIONS  APPROVED  DURING  MARCH 

MEMBERS 

Cleaver,  Frank  E.,  care  of  Peerless  Motor  Car  Co.,  Cleveland,  Ohio. 
Ware,  Walter  C,  care  of    Fay  &  Bowen  Engine  Co.,  Geneva,  N.  Y. 

ASSOCIATES 

Greer,  Perry  H.,  care  of  Greer-Robbins  Co.,  Los  Angeles,  Cal. 

Miley,  L.  J.,  2009  Michigan  Ave.,  Chicago,  111. 

Goddard,  H.  A.,  care  of  5th  Ave.  &  34th  St.,  New  York  City. 

Seabury,  Richard  W.,  Box  571,  Boonton,  N.  J. 

Wood,  W.  D.,  245  Underbill  Rd.,  East  Dulwich,  London,  S.  E.,  England. 

JUNIORS 

Bender,  Frank  M.,  care  of  Lycoming  Foundry  &  Machine  Co.,  Will- 

iamsport,  Pa. 
Creager,  F.  L.,  25  West  5th  Street,  Anderson,  Ind. 
Peavey,  Harold  F.,  337  John  Street,  Bridgeport,  Pa. 
Smith  George  E.,  221  N.  11th  Street,  Reading,  Pa. 

STUDENT  ENROLLMENT 

Houston,  Harold  S.,  162  William  Street,  New  Haven,  Conn. 

MEN  AVAILABLE 

0300.  With  twelve  years'  active  experience,  can  fill  intelligently  and  effi- 

ciently position  as  road  or  home  service  representative  for  manu- 
facturer of  gasoline  trucks.    Employed  at  present. 

0301.  A  graduate  of  the  Texknowlgic  College  (Russia)  seeks  a  position  as 

first-class  draftsman  or  parts  inspector  with  an  automobile  factory 
or  automobile  accessory  concern  in  the  Middle  West. 

{Continued  on  page  12) 


PRE-EMINENT  FOR  THE  PAST  12  YEARS  IN  BOTH 
QUALITY  AND  EFFICIENCY 

BOOKLET  ON  REQUEST 

RAJAH  AUTO-SUPPLY  CO..  Mfrs.  BLOOMFIELD,  N.  J. 
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Make  and  Size 

Are  the  Two  Greatest  Tire  Variables 

Make  is  at  once  fixed  if  you  use  Goodyear 
Fortified  Tires — tires  that  are  fortified  in  a 
thorough,  scientific  way  against  the  troubles 
most  commonly  met. 

To  put  into  Goodyear  Tires  the  best  possible  com- 
bination of  materials  and  workmanship  is  naturally  our 
first  concern.  But  responsibility  does  not  end  there. 
We  are  interested  not  only  to  see  you  use  Goodyear 
Tires,  but  the  right  kind  and  size  of  Goodyears  as  well. 

Let  Us  Help  You  Locate  the  Point  A 

You  have  a  car 
which  carries  a  cer- 
tain average  load  and 
which  must  comply 
with  certain  other  con- 
ditions such  as  speed, 
comfort  and  the  de- 
gree of  protection  de- 
sired for  the  car. 


Point  or   Minimum 

CoftT    PKIV    Miuc 


We  have  the  data 
by  which  a  tire  can 
be  selected  to  best 
meet  those  require- 
ments And  this  is  Size  of  Tii?e 
no  siiiall  reffuieinent. 

Undersize  tires  commonly  cost  their  owners  more  in  a  single 
year  than  is  saved  on  the  original  investment. 

It  is  of  the  utmost  importance  to 
the  comfort  and  convenience  of  pas- 
sengers and  to  the  well-being  of  tires 
and  car,  to  have  tires  that  are  right. 

This  advisory  service  is  yonrs  for 
the  asking.    Address  Desk' 106 

The  Goodyear  Tire  &  Rubber  Co.,  Akron,  O. 


Makora  of  Solid  oaci  PDoomotie  Tiros  of  All  Tjpos 


(2292) 
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(Men  Available — Continued) 


0302.  Electrical  and  mechanical  engineer,  33  years  of  age,  12  years'  experi- 

ence, desires  to  make  connection  with  some  firm  as  electrical  er 
mechanical  engineer  or  superintendent.  Also  has  selling  experi- 
ence. 

0303.  Managing  and  designing  engineer  of  twelve  years'  experience  in 

car  and  engine  building,  desires  employment  with  automobile 
parts  or  automobile  mantifacturer,  in  the  capacity  of  either  sales 
promoter  or  production  manager.  Large  acquaintance  among 
dealers. 

0304.  Sales  manager  with  fourteen  years'  experience  in  automobile  acces- 

sory business,  now  employed  by  one  of  the  largest  manufacturers 
in  business,  is  desirous  of  making  a  change  for  reasons  which  will 
be  given  in  an  interview  and  which  may  be  confirmed  by  investi- 
gation. Thoroughly  experienced  in  selling,  sales  systems,  office 
management  and  credit  work.  Capable  of  employing  and  han- 
dling salesmen  and  getting  the  best  results.  Thorough  acquaint- 
ance with  big  buyers.  Would  become  financially  interested  in 
concern  if  services  prove  satisfactory.  With  present  concern  five 
years.    Age  35  years. 

0305.  Superintendent  of  a  high-grade  automobile  engine  manufacturing 

company  desires  to  make  change.  Good  organizer,  producing  at 
low  cost.  Best  reason  for  leaving  present  position.  Best  refer- 
ences. 

(Concluded  on  pcge  14) 


Our  valve  making  plant  10  at 
your  command.  We  are  not  tbe 
cbeapest  but  our  valves  are  not 
excelled  by  any.  Every  custon&er 
is  a  booster  for  ""laeyns*  Valves. 

Please  send  us  your  blue  prints. 

Tke  Lewis  Electric  Welding  &  Ml^.  Co. 

4089  Detroit  Avenue  Toledo*  Ohio 


D.  W.   F.  STEEL  BALLS 


RENOLD  DRIVING  CHAINS 


NICKEL 
CHROME  NICKEL 


MAXIMUM 

HIGH  SPEED 


SUPERIOR  AUTOMOBILE  STEELS 

CARBON 

ALLOY 

Send  tor  New  Steei  Cataiogue 

SHELBY  SEAMLESS  STEEL  TUBES 

TUBULAR  AUTO  PARTS  SPECIAL  SHAPED  TUBES 

Send  for  Current  Stock  Liei 

PETER  A.  FRASSE  &  CO.,  INC. 
Buffalo  417-421  CANAL  STREET,  NEW  YORK  Philadelphia 


TOOLS 


SUPPLIES,  ETC. 
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:  the  Car  Against  Oil, 
»line  and  Water  Leaks 


tie  froe  booklet  bIiowh  how  to  make  all  of  the 
■onneotions  abaoliitely  leak-proof.  It  shows 
lUy  where  each  kind  of  packlnfr  is  best,  and 
:o  use  and  where  not  to  use  ENDURA.  the 
made  ei-ipecially  for  this  purpose.  Write 
r  your  copy  of  this  booklet,  chart  and  free 
;A   samplefl. 

fRA  MFG.  CO. 

Eastwick  Avs. 
hUadaphU 


ENDURA 


"The  part  that  sells  the  car" 

(and  truck) 

Because  it  is  known  by  car  and  truck 
I  hvuHdevB  and  uaera  tkat  tke  science,  art 
and  practice  of  motor  buildinif  ofiFera 
notkinif  ^ood  tkat  Buda  faila  to  take 
advantai^e  of, 

THE  BUDA  COMPANY 

Factory.  Harvey,  HI.    (Chicago  Suburb) 

Address  Factory  Repubsbntativbs:  BRANDENBURG  &  COMPANY 

1108  S.  Michigan  Ave  ,  Chicago 

57th  ft  Broadway.  New  York.  N.  Y  Dime  Bank  Building,  Detroit 
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(Men  Available — Continued) 

0306.  Mechanical  and  electrical  engineer.  Capable  and  energetic,  with 
excellent  executive  ability.  Exceptionally  good  practical  experi- 
ence on  both  trucks  and  pleasure  cars;  in  engineering,  designing, 
purchasing,  shop  practice,  construction  and  production.  Espe- 
cially competent  on  electric  systems.  Able  to  handle  men  and 
fully  capable  of  assuming  responsibility.  Married.  Age  33.  Sal- 
ary moderate. 
^^3^7-    A I    production    man    and    engineer.      Technical    graduate.      Four 

years'  shop  experience,  one  year  as  machinist  and  tool  designer. 

Five   years'   engineering   experience.     Designer   of   six    pleasure 

models  and  one  commercial. 

0308.  Engineer    with    fourteen    years'    experience.      Has    designed    and 

built  four-  and  six-cylinder  and  Knight-engined  cars,  electric 
transmission  cars  and  electrics,  also  two-speed  and  worm  drive 
axles.     Detroit  location  preferred. 

0309.  Technical  graduate  twenty-eight  years  of  age  with  four  years'  ex- 

perience in  design  and  construction  of  pleasure  cars,  desires 
position  as  technical  assistant  in  service  department,  or  position 
leading  to  that  of  sales  engineer.  Now  employed  in  engineering 
department  of  company  making  all  its  own  parts.  *     "< 

0310.  Chief  or  assistant  engineer.     Experience  covers  eighteen  years  in 

manufacturing  and  engineering  in  sugar  mills,  steel  mills  and 
automobile  plants. 
03TI.  Man  having  college  mechanical  education  and  ten  years'  experience 
in  several  branches  of  the  automobile  trade,"  at  present  employed 
in  supervising  executive  capacity,  wishes  to  make  a  change  and  if 
possible  secure  a  position  in  a  department  of  some  automobile 
firm  which  will  bring  him  in  touch  wit]i  .tbe  purchaser.  Wide 
acquaintance  with  influential  men  in  all  braiiches  of  the  industry 
in  Xew  York,  as  well  as  the  motoring  public. 


LETTERS  FROM  WISEP  ENGINEERS  TO  THEIR  FRIENDS.    No.  3 

I^rchmonf,    New   York.    March    1.    1915. 
Emil  Grossman  Manufacturing  CompanjTt 
Bush  Terminal,  Model  Factory  No.  20, 
Brooklyn,  New  York 

Gentlemen :  It  might  Interest  you  to  know  that  these  plugs  (Red  Head)  hare 
be<'n  uped  about  18,000  miles  and  have  never  been  cleaned  In  the  true  sense. of  the 
term  and  have  never  lioen  out  of  the  motor  except  twice;  d»(*  at  i^nt  6,000  miles 
and   llie   second   time  at  about    10.000   miles.      •     •     *.  >*.    " 

F'rom  an  experience  with  a  number  of  different  makes  ot^jfHigB  bought  in  the 
open  market  for  test  in  the  high  Hix»ed  motors  we  are  developlng.-.we  believe  this  is  a 
pretty  good  showing.  The  six-cylluder  piston-valve  motor  which  we  are  developing 
MH>ms  rather  hard  on  most  plugs  and  our  experimental  work  seems  to  point  to  satis- 
factory   results   from    Red    Heads.  Yours  truly. 

[Signed!     LARCHMONT  MANUFACTURING  CO.. 

Larch  moot.  New  York. 
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//>/s  Re^Axle!  Hj 


Try  this  in  wheel  spindles  and  cups 

V   DIXON'S 

GRAPHITE  CUP  GREASES 

Made  in  Jersey  City.   N.  J.,  by  tbe 

Joseph  Dixon  Crucible  Company 

Established  1827. 


SKF"  Self  Aligning  BALL  BEARING 


SKF"  BALL  BEARING  CD. 

50  CHURCH  STREET  NEW  YORK  CITY 
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POSITIONS  AVAILABLE 


The  following  announcements  are  published  for  the  information  of  mem- 
bers of  the  Society.  No  charge  whatever  is  made  for  these  announcements. 
Members  who  wish  additional  Information  will  please  address  the  office  of 
the  Society. 


*209.  C<Hicern  manufacturing  small  electrical  motors  in  quantities 
wants  draftsman  or  clerk  experienced  in  the  standardization 
of  product,  parts  as  well  as  tools.  Must  be  familiar  with 
drafting  room  organization  and  systematic  recording  of 
standards.    State  age,  references  and  salary. 


*Send  written  application  to  S.  A.  E.  office  to  be  forwarded  to  employer. 
{Continued  on  page  18) 


PRESSED  STEEL 

FRAMES 

NONE  TOO  LARGE— NONE  TOO  SMALL 

RUNNING  BOARDS-STEP  HANGERS 
HEAVY  STAMPINGS 

SEND  US  YOUR  BLUE  PRINTS  for  Estimate* 

"QUALITY  FIRST— SERVICE  ALWAYS" 

DETROIT  PRESSED  STEEL  CO. 

1804  MT.  ELLIOTT  AVE.,  DETROIT 
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You'll  never  get  high-speed  satis- 
faction from  moderate-speed  bear- 
ings. If  your  problem  is  one  of  high 
efficiency  at  high  speeds  under  long 
service,  there  is  ample  precedent  for 
your  adoption  of  "NQRmfl"  High 
Speed  Ball  Bearings  as  a  feature  of 
your  standard  construction.  Others 
have   done   so— to   great  advantage. 


TAE  N9RI)M  CmPIIINy  OF  HIAERIQI 


17  PO     BROAD^A^/iy 


NEW    yORK 


STAMPINGS 

f^m  AUTOMOBILE  PARTS  mh^ 

Pul  your  automobile  [art   prohlrtns  up  to  our  enKinccrs.     They  speciaH.e  in  nro- 
ducinjf  stainpings  to  better  replace  grey  iron  or  aluiiiinuni  castings— or  die  castings. 


QS&E&MYi 


places  atyour  command  a  13  acre  plant  modemly  equipped-and  S4  years"  experience.  Get  esti- 
mate on  Hoods.  Gasoline  Tanks.  Mufflers.  Pans.  Housinvis.  McUl  Ins^ument  Boards.  Joint  Cases, 
etc.    We  also  do  Japanning— Porcelain  hnameling— job  «ork  of  all  kinds. 

6eo4er,  Paeschke  k  Frey  Co.,  I365-I700  St  Paul  Ave.,  Milwaakee,  Wis. 


FOR    8    CYLINDERS 

The  Zenith  Duplex  made  in  both  vertical  and 

horizontal  t3rpe8  is  the   only 

American  carburetor  which  can  be 

made  in  double  design  giving  uniform 

mixtures  to  each  set  of  four  cylinders 

with  precision  and  in  exact  proportions. 


ZENITH  CARBURETOR  CO. 

DETROIT,  U.  S.  A. 
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{FosUiong  Availahle — Contimuei) 


212.  Engineer  with  experience  fitting  him  for  position  with  a  lead- 
ing  company  to  act  as  point  of  contact  between  the  engineer- 
ing  department  and  the  service,  sales,  advertising  and  pub- 
licity departments.  One  who  can  handle  the  mechanical 
instruction  of  salesmen,  write  instruction  books  and  aid  in 
experimental  work. 

213.  Require  the  services  of  an  experienced  automobile  truck  drafts- 
man with  shop  training.    Salary  depends  upon  the  man. 


DUPOHf 


MOTOR    ^RiKOIP    QUALITY 


•ts  u  •  PAT  9rr 


IS  GUARANTEED  TO  OUT-WEAR  COATED  a>LITS 

It  is  replacing  splits  in  the  upholstery  departments  of  several 
ot  America's  largest  auto  manufacturers.  Our  top  material  is  unsur- 
passed.    (]et  a  FKEE  SAMPLE  and  test  it. 

DU  PONT  FABRIKOID  COMPANY 

WILMINGTON,  DEL.  TORONTO.  ONT. 


INCREASED  PRODUCTION  AT  LOWER  COST  BY 

BROACHING 

SQUARE,  HEXAGONAL,  RECTANGULAR,  ROUND 
AND  ALL  IRREGULAR  SHAPED  HOLES 

Write  U9  tor  catalog. 

The  LaPointe  Machine  Tool  Co.,    Hudson,  Mass. 


After  a  product  has  been  persistently  making 
good    {or    nineteen    years    its    name    alone  \b 
enough  for  the  user. 
For  the  engineer  we  have  proofs. 

Kelly-Springfield  Tire    Company 

Broadway  at  57tli  Streets  New  York 
ArcMdUs  mnd  DiUribmimrt  imAU  PritKip^  Chut 
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The  Same  Product 

The  Same  Policy 

But  a  New  Name 

The  Electric  \\  eliir^  Pr*.o^cts  Comixmv  will  henc- 
after  be  kr.oAn  as  The  Steel  Prcniuas  Company. 

We  will  o>ntirxue  to  manufacture  the  same  products, 
and  to  observe  the  same  pcJicY  in  ser\nng  the  auto- 
mobile and  mc»tor  manufacturer. 

The  Steel  Products  Co. 

FORMERLY 

THE  aECTRIC  WELDING  PRODUCTS  CO. 

CLEVELAND,  O. 


Stanweld  Steel  Tube 

Farts  tor  the  Motor  Car 

Industry. 

Dri9^^hafi9    Si—ring  MmMtw 
Exhaa9tTub€B  Mufftmr  Hpm9 
Torqu€  TubmB    Manifoidw 
Rob€  Raih  CabU  Tubm9 

The  Standard  Welding  Co.      scanwdd  steei  lubini  witkaund* 

Mmin  Omem  mnd  Fmctory:  CLEVELAND       aad  hrn*  an  cscaptionally  fiaa  finiahin^- 
NEW  YORK  CHICAGO  DETROIT  J-rf^ca.  Noapacificationaara  too  rigid 

for  our  ability. 


roivie:   ra.dia.xors 

have  been  ''Making  Good''  for  over  ten  years.     Wby  not  allow 
us  to  show  you   how  to  eliminate  your  radiator  troubles  7 

Quantity  production  to  suit  requirements. 
Qumlity  and  eKiciency  guaranteed. 

Do  not  fail  to  get  our  figures, 

ROME-TURNEY  RADIATOR  COMPANY 

LAWRENCE  STREET  ROME,  NEW  YORK 
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Let  us  tell  you  about  the  New  Full-Floating 

jimmcan  Ji>de 

Equipped   with   Spiral   Bevel   Gears 
and    Bock    Taper    Roller    Bearings 


The  Ruperloiity  of  the  full  floating  type  of  axle  over  the  leiw  expensive 
three-quarter  and  «emt-floating  tjpes  is  nowhere  better  shown  than  in  tbts 
axle. 

Unequalled  lor  Strength,  Safety,   Longer 
LUe  and  Aeeesslblllty.    Write  for  Details 

Licensed  under  The  Kardo  Company  Patents. 

The   American  Ball-Bearing  Co. 

CLEVELAND,  OHIO 

Pioneer  Axle  Builders  of  America. 


Automobile  Wheels 

High  Grade— Best  Made— Dry-Stocic 
HOOPES  BRO.  &  DARLINGTON 

(INGORPORATED) 

West  Chester,  Penna.  Write  for  prices. 


SEAN/ILfSS  SXEEI^ 

gasoi^ine:  xanks 


CYLJNDRICAL    AJMD 
SQUARE    N/iODEL^ 

StmndardiMm  with  ua  mnd  Bmom  monmy 


jmetz  Co.  Philadelphia 
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Better  Forgings 

For  automobile  forgings  of  minimum  weight  and 
maximum  strength. 

CHROME  VANADIUM 
STEEL 

Cro88  Rolled 

Umjmm  (^uUtg  Semns  EUminiUi 


Detroit 


Canton 
New  York 


Chicago 


STEERING  CONNECTIONS. 

(Draft  Links) 

COMPLETE  BRAKE  ROD  ASSEMBLIES. 

Starting  Cranks.  Torsion  Rods. 

Head  Lamp  Brackets.    Gasoline  Tank  Straps. 

Michigan  Electric  Welding  Company, 

DETROIT,    MICHIGAN. 


New 

Process  Gear  Corporation 

Cut  Gears  of  Quality 
Complete  Differential  Gears 

Syracuse^ 

N.  Y.                     1 
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PRESSED     STEEL 
AUTOMOBILE  FRAMES 

FOR    TRUCKS    AND    PLEASURE    CARS 

OriginaiorM  and  nianufacturer9  of  Heat-treated  Frantee 


PARISH  MANUFACTURING   COMPANY 

DETROIT,  MICH.  READING,  PA. 

The  SCHWARZ  WHEEL  CO. 

Frankford  Philadelphia,  Penna. 

Manufacturers  of  Automobile  Wheels 
Both  Pleasure  and  Commercial  Cars 

Send  fpr  our  booklet  ''BEAR  THE  BURDEN" 


The 


me^G 


A   NECESSITY— greatly    apprecmted    by 

all  Automobile  Owners. 
THE  BEST — as  recotfnixed  by  all  makers 

of  the  better  motor  cars. 
A  SELLING  FACTOR  of  recognized  merit. 

KELLOGG  MFG.  CO. 

ROCHESTER,  N.  Y. 

Braneh*a  and  Diatributora  in  Ftindpal  CUima 
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"HYDRAULIC  Book  of  Designs  on  FiU  at 
"S.A.E/'  Headquarters 

SISS?'*'*-^  HYDRAULIC" 

FKAMbb  WHEELS 

DRUNfs  RUNNING 

^^^^^  BOARDS 

HANHFRS  HEAVY 

"^'^^^^  STAMPINGS 

THE  HYDRAULIC  PRESSED  STEEL  CO. 

CLEVELAND,  OHIO,  U.  S.  A. 

Foreign  Office:    Jat.  R.  Kelly  &  G>.,  Leeds,  England 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


GUARANTEED 
FORGINGS 

for  All  Motor  Vehicles 

Send  UM  your  specif icationM 

The  Wyman  &  Gordon  Co. 

WORCESTER,    MASSACHUSETTS 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiii 
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Steering 
Gears 



o{  a  new  design  are 
bein^    built     by    the 

Ross  Gear  and 
Tool  Company 

in  the  newest  and  most  modem  steering  ^ear  factory 
in  Antierica. 

INVESTIGATE:       Longer  wear- 

r  ateermg. 

ROSS  GEAR  AND  TOOL  CO. 

Sth  and  Heath  Streets                           Lafayette,  Ind.« 

U.S.  A. 

QUALITY 


SERVICE 


DROP  FORCINGS 

For  your  safety  we  maintain  our  own  chemical  and  microscopic 
laboratory,  and  can  absolutely  guarantee  the  analysis  of  material 
entering  into  our  product. 

We  do  our  own  heat  treating  and  make  our  own  gear  forgings. 

FROST  GEAR&  FORGE  COMPANY 

JACKSON,  MICH. 

"Thm   Auto   Part*    Town" 
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SMITH  PRESSED  STEEL  FRAMES 


H^e  have  our  own  Chemical  and  Physical 
LahoratorieMj  which  are  thoroughly 
modern  and  complete.  Here  every  lot 
of  Mteel  is  checked  before  it  is  passed 
from  our  stock  departments — made  by 
the  Pioneer  Manufacturers. 

W«  also  specialize  in  quantity  prcxluction 
of  REAR  AXLE  HOUSING  ASSEMBLIES, 
DROP  FORCINGS  and  SPECIAL  STAMP- 
INGS. 

A.  0.  Smith  Company 

MILWAUKEE 


A  Remarkable  Record 

In  three  different  races  since  the  first 
of  the  year,  cars  have  gone  the  full 
distance  of  over  300  miles  without  a 
stop. 

These  cars  were  equipped  with  Houk 
Detachable  Wire  Wheels  —  another 
demonstration  of  the  saving  which 
these  wheels  effect  on  tires  and  the 
mechanism  of  the  car. 

I-I  r^  I  T  V     DETACHABLE 
r\Kj\J  r^     WIRE  WHEELS 

HOUK  MFG.  CO.,  BUFFALO,  N.  Y. 

1792  Broadway,  New  York  2337  MichiganAve.,  Chicago 
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Westinghouse  Systems 

Ignition  —  Lighting  —  Starting 

A  Singim  Wirm  Syatmm — Only  one  wire  is  used,  instead  of  two,  giving  greater 
clearance  for  insulation,  ample  size  of  contact  parts,  about  half  tne  number  of 
connections  and  lower  voltage  loss. 

An  tndmstrucUbim  Syatmni—A  special  impregnated  treatment  makes  the  windings 
safe  from  heat,  water,  gasoline  or  oil.  Vibration  cannot  shake  them  loose. 
A  Smif-Rmguiating  Sy9tmm—Tht  current  supplied  by  the  generator  does  not 
depend  upon  complicated  controllers.  It  is  regulated  inherently  by  the  windings. 
The  Westinghouse  System  includes  every  part  needed  for 
equipment,    including    the    highest    type    ammeters    and 


A  Cofnplmt9  Syatmm- 

a    complete    electric 
voltmeters. 


Here's  a  partial  list  ot  cars  using  Westinghouse  Systems: 


AlUn 

AmMican- 
LaFranca 
Amplax 
Attarbury 
Austin 
Biddle 


Chadwick 

Crawford 

Cunningham 

Davis 

Dorris 

F.I.A.T. 

Fadaral 

Gllda 


Grant  nt- 

Bsrnatain 
Halladay 
Hupntobila 


Klina 
Lauth- 
JuMvana 


Lanoz 
Laxing  ton- 
Howard 
LoooRftobila 
McFarlan 
Mor^and 
National 
Pathflndar 


Plarca- Arrow 
PUot 
Pullman 
SaagraYO 
SIngar 
Spaodwall 
Standard 
Stewart 
Vulcan 


Westinghouse  Electric  &  Mfg.  Co. 


Automobile 
Equipment  Dept. 


PitUburgh, 
Pennsylvania 


UNION  DRAWN  STEEL  CO. 

BEAVER  FALLS,  PA. 


COLD 
DRAWN 


Shafting 
Screw  Steels 


Alloy  Steels 

(Heat  treated 

or  not) 


{Bessemer 
Open  Hearth 

Nickel— 1%  and  3^% 

Nickel — Clu-omiuni 

Chromium 

Chromium — Vanadium,etc. 


OR 
TURNED 

POLISHED  f     Special  Shapes 

Special  Case-hardening  Steels 

COLD  FINISHED  BESSEMER,  OPEN  HEARTH, 
CRUCIBLE  AND  ELECTRIC  FURNACE  STEELS 


N«w  York        Detroit 
Chicago 


BRANCHES! 

Cincinnati         Boston         Philadelphia 
Buffalo 
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BIJUR  SYSTEM 

The  Bijtir  Starting  and  Lighting  System 
has  been  adopted  as  standard   on  the 

KNOX  TRACTOR 

This  service  requires  Design,  Material, 
and  Workmanship  of  the  highest  grade. 

Our  engineers  will  assist  you  in  applying 
Bijur  apparatus  to  your  pleasure  or  com- 
mercial cars. 

Bijur  Motor  Lighting  Co. 

HOBOKEN,  N.  J. 


DETROIT  GEAR  &  MACHINE  CO. 

Detroit,  Michigan 


TRANSMISSION 
MANUFACTURERS 


Unit  Power  Plant  Transmissions  to  fit  all 
standard  motors  up  to  40  h.  p. 
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WHEN  you  test  a  sample  of 
Texaco  Motor  Oil  and  find 
out  for  yourself  its  quality, 
you  need  never  hesitate  to  rec- 
ommend it  for  use  on  your  cars. 

Samples  of  Texaco  Motor  Oil, 
taken  at  various  times  or  bought  in 
different  parts  of  the  country,  show 
the  same  excellent  characteristics. 

It  means  painstaking  work  and  con- 
tinued vigilance  to  insure  this  uni- 
formity. 

But  we  find  it  pays. 

So  will  you. 


Houaton  THE  TEXAS   COMPANY  N«w  York 

Deparimenl  "5" 
17  Battery  Place,  New  York  City 
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When  you  go  to  a  custom  tailor  for  a  suit,  he  first  takes  your 
measure.  From  these  specifications  the  garment  is  cut.  Then 
the  tailor  makes  the  suit,  according  to  the  cut  of  the  cloth.  This 
done,  you  have  a  preliminary  "try  on."  Very  much  the  same 
operations  are  followed  in  making 

THE  WAGNER  STARTER 

The  Starter  that  is  built  to  order 

First,  the  exact  measure  of  the  engine's  cranking  requirements, 
under  all  conditions,  is  scientifically  taken.  Specifications  are 
then  figured  and  working  drawings  are  made.  The  starter  is 
built  from  these.  The  result  is  a  perfect  fit — a  starter  exactly 
suited  to  the  car  for  which  it  was  made. 

The  Wagner  Starter  is  made  by  the  third  largest  of  the  great 
electrical  machinery  manufacturers  of  America.  For  24  years 
the  Wagner  engineers  have  been  specializing  in  the  development 
of  motors,  generators,  transformers,  converters,  rectifiers  and 
electrical  instruments  of  precision.  Their  work  has  made  the 
term,  Wagner,  Quality ,  the  sterling  mark  of  the  electrical 
industry. 

The  Wagner  Company  will  be  glad  to  send  an  experienced  engineer 
to  di»cus»8  with  yon  the  desirability  of  having  a  Wagner  Starter 
denigned  and  built  for  the  oar  you  are  building. 

Wagner  Electric  Manufacturing  Co. 

St.  Louis 

Factory  BrancfaM  and  Folly  Equipped  Serrlee  Stations! 

BotlOB  New  York  Montreal  Philadelphia  Syracuw 

BqAUo  Toronto  Pittsburgh  Cleveland  Cincinnati 

Detroit  Chicago  Milwauitee  Minneapolis  St.  Louis 

New  Orleans  Kansas  City  Denver  Los  Angeles  San  Francisco  Seattle 

SELLING  AGENCIES:  Atlanta  St.  Paul         Sious  Ctty         El  Paso     .     Salt  Lake  City 
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MORSE  Silent  Chains 

for  Automobile  Engines 


ADD  this  "Rocker-Joint**  construction 
/-\  to  the  poorest  materials  now  used 
in  chain  manufacture  and  you  could 
have  a  better  silent  chain  than  one  made 
of  the  best  materials  without  this  con- 
struction. 

You  can  get  this  **Rocker-Joint"  only 
in  MORSE  Silent  Chains,  and  in  addition 
we  use  the  best  obtainable  materials. 

The  answer  is — ^well,  they  are  coming 
our  way,  which  is  sufficient  proof  of 
superiority. 

Information  cheerfully  furnished. 


Morse  Chain  Company,  Ithaca,  N.  Y. 

dusiv*  manufacturers  off  silant  chain  tri 
in  the  world 

Address  Automobile  Department 
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Micrograph  o£  90  carbon  spring  steel  in  the  annealed  state 


Mistakes  Only  Waste  Money. 


OUR  LABORATORY  ELIMI- 
NATES SOME  MISTAKES 


Tkc  Perfection  Spring  Company 
Cleveland,  Obio 
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INDEX  TO  ADVERTISING 

American  Ball-Bearing  Company,  The 20 

American  Die  &  Tool  Company 15 

Atlas  Ball  Company 18 

Automobile  Club  oi  America 8 

Bijur  Motor  Lighting  Company 27 

Biida  Company,  The 18 

Dayton  Engineering  Laboratories  Company 7 

Detroit  Gear  &  Machine  Company 27 

Detroit  Pressed  Steel  Company 16 

Dixon,  Joseph,  Crucible  Company 15 

DuPont  Fabrikoid  Company 18 

Endura  Manufacturing  Company 13 

Ferro  Machine  &  Foundry  Company 14 

Frasse  &  Company,  Inc^  Peter  A 12 

Frost  Gear  &  Forge  Company 24 

George  Automatic  Roller  Bearing  Company 8 

Geuder,  Paeschke  &  Frey  Company 17 

Goodyear  Tire  &  Rubber  Company 11 

Grossman  Manufacturing  Company,  Inc 14 

Hayes  Wheel  Company 4 

Hol^-Welles  Company,  Inc 2 

Hoopes  Bro.  &  Darlington,  Inc 20 

Houk  Manufacturing  Company 25 

Hydraulic  Pressed  Steel  Company 28 

Jackson  Rim  Company 6 

Janney,  Steinmetz  &  Company 20 

Kellogg  Manufacturing  Company 22 

Kelly-Springfield  Tire  Company 18 

Lapointe  Machine  Tool  Company 18 

Lewis  Electric  Welding  &  Mfg.  Company 12 

Michigan  Electric  Welding  Company 21 

Morse  Chain  Company 80 

New  Departure  Manufacturing  Company 1 

New  Process  Gear  Corporation 21 

Norma  Company  of  America 17 

Parish  Manufacturing  Company 22 

Perfection  Spring  Company 32 

Rajah  Auto-Supply  Company 10 

Rome-Tumey  Radiator  Company 19 

Ross  Gear  &  Tool  Company 24 

SKF  Ball  Bearing  Company 15 

Schroder's  Son,  Inc,  A.. 5 

Schwarz  Wheel  Company 22 

Smith,  A.  O.,  Company 25 

SpUtdorf  Electrical  Company 81 

SUndard  Welding  Company 19 

Steel  Products  Company,  The 19 

Texas  Company,  The 28 

Torbensen  Gear  &  Axle  Company 9 

Union  Drawn  Steel  Company 26 

United  Steel  Company,  The 21 

Wagner  Electric  Manufacturing  Company 29 

Westinghouse  Electric  &  Manufacturing  Company 26 

Wyman  &  Gordon  Company,  The 23 

Zenith  Carbureter  Company 17 
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